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Case 4-^^pFl/FR6v/n$N 

CYCLIC SULFAMIDE DERIVATIVES AND METHODS OF USE 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Invention relates to cyclic sulfamide derivatives, more specifically 1 ,1- 
dioxo-1^,5-thiadiazolidine derivatives, pharmaceutical compositions containing them, and to 
methods of treating conditions assodated with protein fyrosine phosphatase (PTPase) 
activity, in particular, PTPase-1 B (PTP-1 B) activity. 



Description of Related Art 

W 

Type 2 (non-insulin-dependent) diabetes melBtus is often associated ymth an Inability 
^ of Insulin to function properly, referred to as Insulin resistance. A current hypothesis for one 
Ul of the causes of insulin resistance is faulty insulin signal transduction due to overactive 
^ PTPases, a large family of transmembrane or intracellular enz^es. The insulin signaling 
ip cascade begins witii tiie binding of insulin to if s receptor, which initiates 
^ autophosphoryiation of insulin receptor tyrosine residues, and terminates with the 
UJ dephosphorylation of these tyrosine residues by insulin receptor associated PTPase. The 
enzymes that appear most likely to closely assodate with the insulin receptor include 



ill 



intracellular PTP-1 B (B. J. Goldstein, J. Cellular Biochemistry 1992, 48, 33; B. J. Goldstein, 
Receptor 1993, 3, 1-15; F. Ahmad and B. J. Goldstein, Bio(^im, Biophys. Acta 1995. 1248, 
57-69). Inhibitors of Insulin receptor associated PTPase may tiius reduce insulin resistance 
by delaying deactivation of the insulin receptor and thereby prolonging insulin receptor 
signaling and Increasing glucose clearance. 



The insulin receptor requires autophosphoryiation of specific Cosine residues in tiie 
activation loop for activity. Upon binding Insulin, the autophosphorylated receptor initiates a 
series of events resulting in glucose uptake from the blood. The insulin receptor Is rapidly 
inactivated through dephosphorylation of these residues by associated protein tyrosine 
phosphatase, In particular PTP-1 B. By inhibiting the dephosphorylation and prolonging the 
active state, inhibitors of the insulin receptor-associated PTPase may prolong insulin 
receptor signalling and enhance uptake of circulating glucose. 



Ul 

i 

a 
nj 



Inhibitors of PT^have been demonstrated to improve insiJKensitivlty In vivo, 
and PTP-1B Inhibitors have also been shown to exhibit a beneficial reduction in triglycerides 
and lipids. 

SUMMARY OF THE INVENTION 

In one aspect, the present Invention provides compounds of the formula 



wherein 



(I) 



Ri is hydrogen, halogen, hydroxy, alkoxy. carboxy. cyano. nitro. trifiuoromethyl. 
g alkynyl. alkylthio. heteroaralkyl. heteroaralkoxy or heteroarykixy; or 

I Ri is optionally substituted alkyl. alkenyl. optionally substituted amino, aralkyl. 

y aralkoxy. aralkylthlo. aryloxy. arylthto or cycloalkyi provided that a substituent at the 4- 
^ position of an aryl group within R, is not a methylene or ethylene bridged 2.4<llhydrD-1 2 4- 
triazol-3K)ne. 2.4Kllhydrc,-l,2.4-tria2ole-3-thlone or 2.4^ihydro.1,2.4-triazol^ylldene amine 
derivative when Q2 is oiQ^gen; or 

C-Ri Is nitrogen or N-* O; 

R2 Is hydrogen, halogen, hydroxy, alkoxy. carboxy. cyano. trifiuoromethyl. nitro 
optonally substituted amino, optionally substituted alkyl. alkylthio. aralkyl. heteroaralkyl 
aralkoxy. heteroaralkoxy. aralkylthlo. aryloxy. heteroaryloxy. arylthio. or cycloalkyi; or 

Ri and R, combined together with the carbon atoms to which R, and Ra are attached 
form an optionally substituted fused 5- to 6-membered aromatic or heteroaromatic ring 
provided ttiat R, and R^ are attached to cartion atoms adjacent to each othen or 
Rz Is -C(0)R3 wherein 

R3 is hydro>v or optionally substituted alkoxy; or 

Rs is -NR4R6 in which R4 and R5 are independentiy hydrogen, optionally 
substituted alkyl. alkenyl. alkynyl. cycloalkyi. aryl. heterocyciyl. aralkyl or 
heteroarall^; 

Li is a single bond; or 
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Li is carbon which combined together with Ra and the carbon atoms to which Li and . 
R2 are attached form an optionally substituted fused 5- or 6-membered aromatic or 
heteroaromatic ring; or 

Li is CH or nitrogen which tal<en together with R2 and tiie carbon atoms to which Li 
and R2 are attached fonn a fused 5- to 7-membered ring which may be interrupted witii one 
or two heteroatoms selected from o;Qrgen, nitrogen and sulfur, or 

Li is CH, oxygen, sulfur or nitrogen provided La is carbon which combined together 
with Li, R2 and the carbon atoms to which Li and R2 are attached form an optionally 
substituted fused 5- or 6-membered aromatic or heteroaromatic ring; or 

Li is -CHz-, oxygen, sulfur or -NFRe- provided L2 is CH which taken togetiier with Li, 
R2 and the carbon atoms to which Li and R2 are attached form a fused 5- to 7-membered 
ring which may be interrupted with one or two heteroatoms selected from oxygen, nitrogen 
and sulfur wherein 

Re is hydrogen, optionally substituted alkyi, aralkyi, heteroaralkyl, 
alkoxycarbonyi, aryloxycarbonyl, carbamoyl, sulfonyl oracyl; or 

L2 IS -(CHRt)^- wherein 

R7 is hydrogen, hydro)^, alkoxy, carboxy, optionally substituted alkyI, 
cycloalkyi, aryl or heteroar^; 

n is zero or an integer from 1 to 4; 

Z IS -(CHRsV. -(CH2)mO(CHR8)r, -(CH2)mS(CHR8)r or -(CH2)mNR9(CHR8)r wherein 

Rs is hydrogen, optionally substituted alkyI, cydoalkyl, aryl or heterocyclyl; 

Re is hydrogen, optionally substituted alkyi, cydoalkyl, aryl, heterocyclyl, 
aralkyi, heteroaralkyl, alkoxycarbonyi, aryloxycarbonyl, heteroaryloxycarbonyl, 
carbamoyl, sulfonyl, aq^I or acylamino; 

m and r are independentiy zero or an integer of 1 or 2; 

Qi is 

(a) hydrogen, optionally substituted alkyI, cydoalkyl, aryl or heterocyclyl 
provided that Qi is not 2-phen)1o)^ol-4-yl when 

Ri and R2 are hydrogen; 

XandYareCH; 

Li is a single bond located at the 4-position; 
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L2 is -(CHR7)n- wherein R7 is hydrogen and n is zero; 
Z is ■<CH2)mO(CHR8)r wherein Re is hydrogen, m Is zero and r Is 2; and 
Q2 IS o)Q(gen; 

(b) -C(0)NR4R5, -C(0)Rio, -C(0)ORio or -S{0)qRio wherein 
R4 and Rs are as defined for R3; 

Rio is optionaliy substituted alkyl. q/doalkyl, aryl. heteroc^clyl, aralkyi or 
heteroaralkyl; 

q is an integer of 1 or 2; 

w 

(c) a radical of the formula wherein 

W Is aryi. heteroaryl, aralkyi or heteroaralkyl; or 
W Is -C(0)Ra in which R3 Is as defined for R2; 
R11 is hydrogen, alkyi or aryl; 

U is -C(0)-, -S(0)2- or -{CH^r in which r Is as defined for Z; 

V is hydroxy, alko)^, aryl, heteroaryl, optionally substituted alkyI or 
cycloalkyi; or 

V is -NR4R5 In which R4 and R5 are as defined for R3 provided that 

L2 is -(CHRzV in which n Is an integer of 1 or 2; and 
Z is -(CHRaV which m is zero; 



W Is -C(0)R3 In which R3 Is as defined for R2; 

R11 is hydrogen, alkyl or aryl; 

U is -(CH2)p- in which p is zero or 1; 

V Is -NR4C(0)R5, -NR4C(0)OR5, -NR4C(0)NR4R5 or -NR4S(0)2R5 in which 
R4 and R5 are as defined for R3 provided that 

L2 IS -(CHR7)n- in which n is'an integer of 1 or 2; and 




(d) a radical of the fonmula 



wherein 



Z i^l^RsW in which m is zero; or 

(e) a radical of the formula ^"V wherefn 
W is -C(0)R3 in which R3 Is as defined for J^; 
Rii Is hydrogen, alkyl or aiyl; 
U Is -(CH2)p- in which p is zero or 1; 

V is -NHC(0)CHR4NHC(0)Ri2 wherein R,2 Is hydrogen, aryl. heterocyclyl. 
aralkyl, heteroarallcyl, optionally substituted alkyl. aikoxy or cycloalkyi; or R12 Is 

-NR4R6. and R4 and Rs are as defined for R3 provided that 
21 L2 is -(CHR7)„- In which n is an integer of 1 or 2; and 

Iml 

y Z is -(CHRslm- in which m is zero; 

ds 

Q2 is oxygen, sulfur or NR13 vi^ereln 

yj Ri3 is hydrogen, hydroxy or lower alkyl: 

Q 

J* X and Y are Ind^endently CH or nitrogen; or 

O 

«p -X=Y- is sulfur, oxygen or -NR14- wherein 

UJ hydrogen, optionally substituted alkyl, alkoxycarbonyl. acyl, 

O aryloxycarbonyl, heteroaryloxycarbonyl, carbamoyl or sulfonyl; 

or a phamiaceutically acceptable salt thereof; or a prodmg derivative thereof. 

In another aspect, the present invention provides pharmacological agents which are 
Inhibitors of PTPases, In particular, the compounds of the present invention inhibit PTP-1B. 
and thus may be employed for the treatment of conditions associated with PTPase activity.' 
The compounds of the present Invention may also be employed for inhibition of other 
enzymes with a phosphotyrosine binding region such as the SH2 domain. Accordingly, the 
compounds of fomiula I may be employed for prevention or treatment of Insulin resistance 
associated with obesity, glucose Intolerance, diabetes mellitus. hypertension and ischemic 
diseases of the large and email blood vessels. The compounds of the present Invention may 
also be employed In the treatment, prevention or control of a number of conditions that 
accompany Type 2 diabetes, including hyperllpidemla. hypertriglyceridemia, atherosclerosis, 
vascular restenosis, initable bowel syndrome, pancreatitis, adipose cell tumors and 
carcinomas such as llposarcoma. dysllpidemla. and other disorders where Insulin resistance 
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Is indicated. In addition. Wcompounds of the present Invention may beemployed to treat 
or prevent cancer, osteoporosis, neurodegenerative and infectious diseases, and diseases 
involving inflamntation and the immune system. 

DETAILED DESCRIPTION OF THE INVENTION 

The present Invention relates to cyclic sulfamide derivatives, more specifically 1.1- 
dfoxo-1.2,5.thladla2olidine derivatives, pharmaceutical compositions containing them. * 
methods for preparing the compounds and methods of treating conditions associated with 
PTPase activity, in particular PTP-IB activity. The compounds of the present invention may 
also be employed in combination with ligands for other enzymes with a phosphotyroslne 
binding region such as the SH2 domain. 

p Listed below are definiUons of various tenns used to describe the compounds of the 

W instant invention. These definitions apply to the temis as they are used throughout the 

^ specification unless they are othenvise limited in specific Instances either Individually or as 

p part of a larger group. 

a 

^ The temn "optionally substituted alkyi" refers to unsubstltuted or substituted straight 

^« or branched chain hydrocarbon groups having 1 to 20 carbon atoms, preferably 1 to 7 

□ carbon atoms. Exempiaiy unsubstituted alky! groups include methyl, ethyl, propyl. Isopropyl 

□ n-bulyl. t-butyl. Isobutyl. pentyl. hexyl. isohexyl. heptyl. 4.4.dlmethylpentyl, octyl and the like 
Substituted alkyI groups include, but are not limited to. alkyl groups substituted by one or 
more of the following groups: halo, hydroxy, cycloalkyl. alkanoyl. alkoxy, alkyloxyalkoxy. 
alkanoylQxy, amino, alkylamino. dialkylamino. acylamlno. cari^amoyl. thiol, alkylthio. 
alkylthlono. sulfonyl. sulfonamWo. sulfamoyl. nitro. cyano. carboxy. alkoxycarbonyl. aryl, 
aralkoxy. guanidino. heterocydyl Including Indolyl. imidazolyl. furyl. thienyl. thiazolyl. 
pymolldyl. pyridyl, pyrimldyl. piperidyl. moiphollnyl and the like. 

The term "lower alkyj" refers to those alkyl groups as described above having 1 to 7. 
preferably 1 to 4 cariaon atoms. 



The terni "halogen" or "halo" refers to fluorine, chlorine, bromine and Iodine. 
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The term "alkeni^^ers to any of the above alkyi groups havhig^t least 2 carbon 
atoms and further containing at ieast one carbon to carbon double bond. Groups having 
two to four carbon atoms are preferred. 

The temi "all<ynyl" refers to any of the above alky! groups having at least two carbon 
atoms and further containing at least one carijon to carbon triple bond. Groups having two 
to four carbon atoms are preferred. 

The term "alkylene" refers to a straight chain bridge of 1 to 6 cart)on atoms 
connected by single bonds (e.g.. ^CH,)x- wherein x is 1 to 6), which may be interrupted 
with one or more heteroatoms selected fifom oxygen, sulfur and nitrogen, and may be 
substituted with 1 to 3 substituente such as alkyi. alkoxy. halo, hydroxy, cycioalkyl. alkanoyl. 
alkyloxyalkoxy. alkanoyloxy. amino, alkylamlno. dialkylamino. acylamino, carbamoyl, thiol. 

W alkylthio. alkylthiono. sulfonyl. sulfonamldo. sulfamoyl. nitro. cyano, carboxy. alkoxycartjonyl. 

^ aryl. aralkoxy. guanidino. heterocydyl Including indolyl. imidazolyl, furyl. thienyl. thiazolyl, 

'fi Pyrolidyl, pyridyl. pyrimldyl. piperidyl, morphollnyl and the like. 
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The term "cycioalkyl" refers to optfonally substituted monocyclic, bicydlc or tricyclic 
hydrocart)on groups of 3 to 12 cart)on atoms, each of which may be substituted by one or 
G more substituents such as alkyi. halo. oxo. hydroxy, alkoxy. alkanoyl. acylamino. cart>amoyl. 
p alkylamino. dialkylamino. thiol, alkylthio. nItro. cyano. cart>oxy. cart)oxyalkyl. alkoxycart>onyl. 
rU sulfonyl. sulfonamide, sulfamoyl. heterocyclyl and the like. 

Exemplary monocyclic hydrocarbon groups include but are not limited to cydopropyl. 
cyclobutyl. cyclopentyl. cyclopentenyl. cyclohexyl and. cydohexenyl and the tike. 

Exemplary bicydlc hydrocarbon groups Indude bornyl. indyl, hexahydroindyl. 
tetrahydronaphthyl, decahydronaphthyl. blcydo(2.1 .IJhexyl. bicydo[2.2.1]heptyl. 
blcydo[2.2.1]heptenyl. 6.e^imethylbicydoI3.1.1]heptyl. 2.e,6-trimethylblcydo[3.'l.1Jheptyl 
bicydo[2.2.2JodyI and the like. 

Exemplary tricydic hydrocartwn groups indude adamantyl and the like. 

The term "alkoxy" refers to alkyl-0-. 

The tenn "alkanoyl" refers to alkyl-C(O)-. 
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The term "alkanoyloxy" refers to alkyl-C(0)-0-. 

The terms "alkylamino" and "dialkylamino" refer to alkyl-NH- and (alkyO^N-. 
respectively. 

The term "alkano^amlno" refers to aIkyl-C(0)-NH-. 
The term "alkylthio" refers to alkyl-S-. 
The term "alkylamlnothlocarbonyl' refers to alkyl-NHC(S)-. 
p The term "Irfalkylsilyl" refers to (aIkyl)3Sk 

ii! 

^ The term "triaUcylsilyo^Qr" refers to (allqrIjsSiO-. 

Q The temi "alkylthiono" refers to alkyl-S(0)-. 

s 

r% 

The term "alkylsulfonyl" refers to alkyl-S(0)2-. 

The term "^koxycarbonyl" refers to alkyl-0-C(0)-. 

The term "alkojQ^carbonylojQr" refers to allQrl-0-C(0)0-. 

The term "carbamoyT refers to HaNCCO)-. alky|.NHC(0)-. (alkyD^NCCOK aryl- 
NHC(0)-. alkyl(aryl)-NC(OK heteroaryl-NHCCOK aIkyl(heteroaryl)-NC(0).. aralky|.NHC(0). 
alkyl(aralkyl)-NC(0)- and the like. 

The term "suifamoyi" refers to H^NSiO)^, aikyl-NHS(0)2-. (alkyi)2NS(0)2.. aiyl- 
NHS(0)2-. alkyI(aryI).NS(0)2-. (aryO^NSCOV. heteroaryl-NHS(0)2.. aralkyl-NHS(0)2-. 
heteroaralkyl-NHS(0)2- and the like. 

The term "sulfonamido" refers to alkyl-S(0)2.NH-. aryl-S(0)2-NH-. aralkyl-S(0)^NH- 
heteroaryl-S(0)2-NH-, heteroaralkyl-S(0)2-NH-. alkyl-S(0)2,N(alkyl)-. aryl-S(0)2-N(alkyl)- 
aralkyl-S(0)2-N(alkylK heteroaryI-S(0)^N(alkylK heteroaraIkyl-S(0)a-N(alkyl). and the like 



w 

□ 
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The term "sulfon^fcfers to alkylsulfonyf, arylsulfonyl. heteroarylsulfonyl. 
aralkylsuHionyl. heteroaralkylsulfonyl and the like. 

The term -optfonally substituted amino" refers to a primaiy or secondary amino group 
which may optionally be substituted by a substituent such as acyl. sulfonyl. alkoxycarbonyl. 
cydoalkoxycarbonyl. aryioxycarbonyl, heteroaryloxycarbonyi, aralkoxycarbonyl, 
heteroaralkoxycarbonyl. carbamoyl, alkyiaminothiocarbonyl. arylaminothiocarbonyl and the 
like. 

The term "aryl" refers to monocyclic or bicydic aromatic hydrocarbon groups having 
6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl. tetrahydronaphthyl. 
^ biphenyl and diphenyl groups, each of which may optionally be substituted by one to four 
^ substituents such as alkyl. halo, hydroxy, alkoxy. acyl. alkanoyloxy. optfonally substituted 

amino, thiol, alkylthlo. hitro. cyano. carboxy. carboxyalkyl. alkoxycarbonyl. carbamoyl. 
^- alkylthtono, sulfonyl. suHbnamldo, heterocyclyl and the like. 

•i 

g The temi "monocydic aryl" refers to optionally substHuted phenyl as described under 

B aryl. 



The term "aralkyi" refers to an aryl group bonded directly through an alkyl group, 
g such as ben2yl. 

m 

The term "aralkanoyl" refers to aralkyl-C(0)-. 
The term "aralkylthio" refers to aralkyl-S-. 

The temi "aralkoxy" refers to an aryl group bonded directly through an alkoxy group. 

Tlie term "arylsulfonyr refers to aryl-S(0)2-. 

The term "arylthio" refers to aryl-S-. 

The temi "aroyP refers to aryl-C(O)-. 

The term "aroylamino" refers to aryl-C(0)-IMH-. 
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The term "arylojycarbonyT refers to aryi-O-C(O)-- 

ThB term "heterocyclyl" or "heterocycio" refers to an optionally substituted, fully 
saturated or unsaturated, aromatic or nonaromatic cyclic group, for example, which is a 4- to 
7-membered monocyclic, 7- to 12-membered bicyclic, or 10- to 15-membered tricyclic ring 
system, whidi has at least one heteroatom in at least one cart>on atom-containing ring. 
Each ring of the heterocydic group containing a heteroatom may have 1 , 2 or 3 heteroatoms 
selected from nitrogen atoms, oxygen atoms and sulfur atoms, where the nitrogen and 
sulfur heteroatoms may also optionally be oxidized. The heterocyclic group may be 
attached at a heteroatom or a carbon atom. 

Exemplary monocyclic heterocyclic groups include pynrolidinyl, pyrrolyl, pyrazolyl, 
oxetanyl, pyrazolinyi, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, o)^izolidinyl, 
isoxazoiinyl, Isoxazolyl, thiazoiyi, thiadiazolyl, thiazolidlnyl, isothiazolyl, isothiazolidinyl, furyi, 
tetrahydrofuryl, thienyl, o)^diazolyl, piperidinyi, piperazinyl, 2-oxopipeFazinyl, 
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl, pyridyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, tetrahydropyranyl, morpholinyi, thiamorphoiinyl, thiamorpholinyl 
sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1,1-dloxothienyl. 1,1,4- 
trioxo-1,2,5-thiadiazolidin-2-yl and the like. 

Exemplary bicycdic heterocyclic groups include indolyl, dihydroidolyl, benzothiazolyl, 
benzoxaanyl, benzoxazolyl, benzothienyl, benzothiazinyl, quinuclidinyl, quinolinyl, 
tetrahydroquinolinyl, decahydroquinolinyl, Isoquinolinyl, tetrahydroisoquinolinyl, 
decahydroisoquinolinyl, benzimidazolyl, benzopyranyl, indollzinyl, benzofuryl, chromonyl, 
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl 
(such as furo[2,3-c]pyridinyl, furo[3,2-b]-pyridinyI] or furo[2,3-b]pyridinyl), dihydroisoindolyl, 
1,3-dioxo-1,3-dihydroisoindol-2-yI, dihydroquinazolinyl. (such as 3,4-dihydro-4-oxo- 
quinazolinyl). phOialazinyl and the like. 

Exemplary tricyclic heterocyclic groups Include c;arbazoIyl, dibenzoazepinyl, 
dithienoazepinyl, benzindolyl, phenanthrolinyl, acridinyl, phenanthridinyl, phenoxazinyl, 
phenothiazinyl, xanthenyl, carbolinyl and the like. 

The term "heterocyclyl" includes substituted heterocyclic groups.. Substituted 
heterocyclic groups refer to heterocyclic groups substituted with 1, 2 or 3 of the following: 

(a) alkyi; 

(b) hydroxy (or protected hydroxy); 

10 
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(c) halo; ^ 

(d) oxo (i.e. = O); 

(e) optionally substttuted amino, alkylamino or dialkylamino; 

(f) alko}^ 

(g) c^oalkyl; 

(h) carboxy; 

(I) heterocydoo)^; 

0) alko]Qffarbonyl, such as unsubstltuted lower alkojQrcarbonyl; 

(k) mercapto; 

(I) nitro; 

(m) cyano; 

^\ (n) suJfamoylorsulfonamfdo; 

p (o) aryl; 

m 

(p) alkylcarbonyloxy, 

^ (q) ai^carbonylo)^ 

y (r) aiylthfo; 

^ (s) aryloxy; 

P (t) alkylthto; 

g (u) fbrmyl; 

m (v) carbamoyl: 

^ (w) aralkyl; or 

(X) aryl substituted with alkyl. cydoalkyl. alkoxy, hydroxy, amino, acylamlno. 
alkylamino. dialkylamino or halo. 



bridge. 



The term "heterocyclooxy" denotes a heterocyclic group bonded through an oxygen 



Tbe tenri "heteroaryl" refers to an aromatic heterocycle, for example monocyclic or 
bicydic aryl. such as pyrrolyl. pyrazolyl, Imldazolyl. oxazolyl. Isoxazolyl, thiazolyl. Isothlazolyl, 
fuiyl. thienyl. pyrfdyl. pyrazinyl. pyrimidinyl. pyridazinyl. indolyl, benzothiazolyl, benzoxazolyl.' 
benzothlenyl. quinolinyl. Isoquinollnyl, benzimidazolyl. benzofuryl. and the like, optionally 
substituted by e.g. lower alkyl. lower alkoxy or halo. 

The temi "heteroarylsulfonyl" refers to heteroaryl-S(O) -, 



The term "heteroaroyp refers to hetere>aryl-C(0)-. 
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The term "heteroaro^amlno" refers to heteroaryI-C(0)NH- 



The term "heteroaralM" refers to a heteroaryl group bonded through an alkyi group. 

The term "heteroaralkanoyr refers to heteroaralkyl-C(OK 

The term "heteroaralkanoylamino" refers to heteroaraIkyl-C(0)NH-. 

The term "acyl" refers to alkanoyi, aroyl. heteroaroyl. aralkanoyl. heteroaralkanoyi 
and the like. 

^ The term "acylamino" refers to alkanoylamino, aroylamino, heteroaroylamino, 

^1 aralkanoylamino, heteroaralkanoylamino and the like. 

m 

Preferred are the oompounds of formula I wherein 
Q Q2 is oxygen; 

a ■ 

G XandYareCH;or 

g -X-Y- is sulfur; or a pharniaceuOcaily acceptable salt thereof; or a prodrug derivative 

^ ttiereof. 

m 

Further preferred are the compounds of the formula 

o 



(lA) 



wherein 



Ri Is hydrogen, halogen, alkoxy, trifluoromethyl, alkylthio, heteroaralkyi or 
heteroaralkoxy; or 

Ri is optionally substituted alkyl. aralkyl. aralkoxy or aryloxy provided that a 
substituent at the 4-posifion of an aryl group within R, is not a methylene or ethylene bridged 
2.4Kiihydro-1.2.4-triazoi-3-one. 2.4-dihydro-1.2.4-triazol6-3-thlone or 2.4-dihydro-1.2.4. 
triazol-3-ylidene amine derl\^tive; 
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R2 is hydrogen; a^' 

R2 Is -C(0)R8 wherein 

R3 Is hydro}Qf or optionally substituted aiko>y; or 

R3 is -NR4RS In which R4 and Rs are independently hydrogen, optionally 
substituted alkyl. cydoalkyl, aryl, heterocyclyl. aralkyl or heteroarall<yl; 
Li is a single bond; or 

Li Is carbon which combined together with Rz and the carbon atoms to which L, and 
R2 are attached form an optionally substituted fused 5- or 6-membered aromatic or 
heteroaromatc ring; or 

Li is CH or nitrogen which taken together with Ra and the carbon atoms to which Li 
J and R2 are attached fbrni a fused 5- to 7-membered ring which may be Interrupted with one 
g or two heteroatoms selected from oxygen, nitrogen gnd sulfun or 

g Li is CH. oxygen, sulfur or nitrogen provided L2 Is carbon which combined together 

^ with Li, R2 and the carbon atoms to which L, and R2 are attached fomi an optionally 
W substituted fused 5- or 6-membered aromatic or heteroaromatic ring; or 

^ L, is -CH2-, oxygen, sulfur or -NRe- provided L^ is CH which taken together with L,, 

^ R2 and the carbon atoms to which Li and R2 are attached form a fused 5- to 7-membered' 
ring which may be Interrupted with one or two heteroatoms selected from oxygen, nitrogen 
and sulfur wherein 

Re is hydrogen, optionally substituted alkyl, aralkyl. heteroaralkyi, 
alkoxycarbonyl, aryioxycarbonyl, carbamoyl, sulfonyl or acyl; or 

L2 is -(CHR7)„- wherein 

R7 is hydrogen; 

n is zero or an integer of 1 or 2; 
2 is -(CHRsW. -(CH2)„.0(CHR8V-. -(CH2)„.S(CHR8)^ or -(CH2)™NRs{CHRe)r Wherein 
Rs Is hydrogen or optionally substituted alkyl; 

R9 is hydrogen, optionally substituted alkyl. cydoalkyl. aryl. heterocyclyl or 

acyl; 

* 

m and r are Independently zero or an integer of 1 or 2; 

Qils 



P 

ni 
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(a) hydrogeff^ptionally substituted alkyl. cycloalkyl. aryl or heterocydyl 
provided that Q, is not 2-phenyloxazol-4-yl when 

Ri and are hydrogen; 

XandYareCH; 

Li is a single bond located at the 4-position; 

L2 is -(CHRtV wherein R? is hydrogen and n is zero; and 

2 is -(CHzXnOCCHRaV wherein Rs is hydrogen, m is zero and r is 2; 

(b) -C(0)NR4R6, -C(0)Rio. -C{0)OR,o or-S(0),R,o wherein 
R4 and Rs are as defined for R3; 

R10 is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyi or 
heteroaralkyl; 



J q IS an Integer of 1 or 2; 

2 

^ (c) a radical of the formula ""^wherein 

Q 

^ W Is aryl. heteroaryl, aralkjrt or heteroaralkyi; or 

W is -C(0)R3 in which R3 Is as defined for R2; 

□ 

R11 is hydrogen. alM or aryl; 

U is -C(0)- or -(CH2)r in which r is as defined for Z; 

V is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyl or 
cycloalkyl; or 

V is -NR4RS in which R, and R5 are as defined for R3 provided that 

L2 is -(CHR7)„- in which n Is an Int^er of 1 or 2; and 
Z is -(CHRsV In which m is zero; 

(d) a radical of the fbnnula wherein 
W is -C(0)R3 in which R3 Is as defined for R2; 
R11 is hydrogen, alkyl or aryl; 
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U is in Which p is zero or 1; 

V is -.NR4C(0)R5, -NR4C(0)OR5, •NR4C(0)NR4R5 or .NR4S(0)2R5 in which 
R4 and Rs are as defined for R3 provided that 

L2 Is -(CHR7)n- in which n is an integer of 1 or 2; and 

Z is -(CHR8)m- in which m Is zero; or 

(e) a radical of the formula wherein 
W is -C(0)R3 in which R3 is as defined for R2; 
R11 Is hydrogen, alkyl or aryl; 
51 U is -{CH2)p- in which p Is zero or 1 : 

W V Is -NHC(0)CHR4NHC(0)Ri2 wherein R12 Is hydrogen, aryl. heterocyclyl. 

g arall<yl, heteroaralkyl. optionaliy substituted ailcyl, alkoxy or cycloalkyi; or R,2 is 

^ -NR4RS, and Rt and Rg are as defined for R3 provided that 

Q L2 Is -(CHR7)n- in which n is an integer of 1 or 2; and 

a 

□ Z Is -(CHIRaV In which m Is zero; 

g or a pharniaceuticaliy acceptable salt thereof; or a prodrug derivative therBof. 

g Preferred are the compounds of fomnula lA of the formula 



(IB) 



wherein 

Ri Is hydrogen, halogen, alkoxy, trifluoromethyl. optionally substituted alkyl. alkylthlo. 
aralkyl. aralkoxy, aryloxy. heteroaralkyl or heteroaralkoxy; 
n is zero or an Integer of 1 or 2; 

2 Is -(CHRaW. -(CH2)„,0(CHR8V, -(CH2)^S(CHR8)r or -(CH2)„NR9(CHR8)^ wherein 
Rb is hydrogen; 

R9 is hydrogen, optionally substituted alkyl. cycloalkyi. aryl. heterocyclyl or 
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m and r are Independently zero or an integer of 1 or 2; 

Qi Is hydrogen, optionally substituted alkyi, cycloalkyl. aryl or heterocydyl; or 

Qi Is -C(0)NR4R6, -C(0)R„. -C(0)ORio or -S(0),R,o wherein 

R4 and Rs are Independently hydrogen, optionally substituted alkyI, 
cycloalkyl. aryl. heterocydyl, aralkyi or heteroaralkyi; 

Rio is optionally substituted alkyi. Qrcloalkyl. aryl. heterocydyl. aralkyi or 
heteroaralk^: 

q Is an integer of 1 or 2; 
Q3 is O. S or-NRe- wherein 

m 

Q Re IS hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi, 

^ alkoxycarbonyl. aryloxycarbonyl, carbamoyl, sulfonyl or acyl; 

or a phamiaceutlcally acceptable salt thereof; or a prodmg derivative thereof. 



□ 
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Preferred are the compounds of fbmnula lA of the fonnula 




wherein 

Ri is hydrogen, halogen, alkoxy, trifluoromethyl. optionally substituted alkyl. alkylthlo. 
aralkyi. aralkoxy. aryloxy, heteroaralkyi or heteroaralkoxy; 

2 Is -(CHRsV, -(CH2)„0{CHR8)r. -(CH2)™S(CHR8)r or-(CH2)„NR9(CHR8)r wherein 
Re Is hydrogen; 

R9 Is hydrogen, optionally substituted alkyl, cydoalkyl. aryl. heterocydyl or 

acyl; 

m and r are Independently zero or an Integer of 1 or 2; 

Qi Is hydrogen, optionally substituted alkyl. cydoalkyl. aiyl or heterocydyl; or 

Qi Is -C(0)NR4R6. -C(0)Rio. -C(0)ORio or -S(OX,Rio wherein 

R4 and Rg are Independently hydrogen, optionally substituted alkyl 
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Q^doalkyl. ar^lff eterocyclyl, aralkyi or heteroaralkyl; 

Rio is optionally substituted alkyl. cydoalkyl. aryl. heteracyclyl. aralkyi or 
heteroaralkyl; 

q is an Integer of 1 or 2; 

Q3 Is O. S or -NRe- wherein 

Ra is hydrogen, optionally substituted alkyl, aralkyi, heteroaralkyl, 
alkoxycarbonyl. aryloxycarbonyl, carbamoyl, sulfonyl oracyl; 

or a pharmaceutically acceptable salt thereof; or a prodmg derivative thereof. 

Preferred are the compounds of formula lA wherein 
R2 is hydrogen; 
Li is a single bond; 

L2 is -(CH2)n- wherein n is 2sro or an integer of 1 or 2; 
or a phannaceutlcally acceptable salt thereof; or a prodrng derivative thereof. 



^ Further preferred are the compounds of fomiula lA of the fonnula 

fU HN >- 

V / ^ (ID) 



o 

wherein 

Ri is hydrogen, halogen, alkoxy, trifluoromethyl or alkylthio; or 
Ri is optionally substituted alkyl. aralkyi. aralkoxy or aryloxy provided that a 
substituent at the 4-position of an aryl group within R, Is not a methylene or ethylene bridged 
2.4-dihydro-1.2.4-triazol-3-one, 2.4-dlhydro-1.2.4-trla2Dle^thlone or 2.4-dlhydro-1.2.4- 
tria2ol-3-ylldene amine derivative; 

n is zero or an integer of 1 or 2; 

Z is -(CHRaW. -(CH2)n,0(CHReV. -(CH2)„,S(CHR8)r or -(CHaUNRaCCHReV Wherein 
Re is hydrogen; 

R9 Is hydrogen, optionally substituted alkyl. cydoalkyl. aryl, heteroaryl or 
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acyl; 

m and r are Independently zero or an integer of 1 or 2; 

Qi is 

(a) hydrogen, optionally substituted alkyl. cycloalkyl. aryl or heterocyclyl 
provided that Q, is not 2-phenylo;«zol-4-yl when 

Ri is hydrogen; 
Xand YareCH; 

La is -(CH2)n- wherein n is zero; and 

Z is -(CH2)mO(CHIR3)r wherein Re is hydrogen, m is zero and r is 2; 

(b) -C(0)NR4R5. -C(0)Rio. -C(0)ORio or -S(0)qR„ wherein 
R, and Rg are independently hydrogen, optionally substituted alkyl. 



,ij cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyi; 

Ul optionally substituted alkyl. cycloalkyl, aryl. heterocyclyl, aralkyl or 

^ heteroaralkyi; 

a 

Q q Is an integer of 1 or 2; 

^ (c) a radical of the formula ""^wherein 

W Is aryl. heteroaryl, aralkyl or heteroaralkyi; or 

W is -C(0)R3 In which R3 is hydroxy or optionally substituted alkoxy; or 

R3 Is -NR4R6 in which R4 and R5 are independently hydrogen, optionally 
substituted alkyl, cycloalkyl. aryl, heterocyclyl. aralkyl or heteroaralkyi; 

R11 is hydrogen, alkyl or aryl; 

U is -C(0)- or -(CH2)r in which r is as defined for Z; 

V is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyl or 
cycloaikyl; or 

V Is -NR4RS provided that 

n Is an Integer of 1 or 2; and 
Z is -(CHRe)m- in which m Is zero; 
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(d) a radical of the formula wherein 

W is -C(0)R3 in which R3 is hydroxy or optionally substituted alkoxy; or 

R3 is -NR4R5 In which R4 and Re are independently hydrogen, optionally 
substituted alkyl. cycloalkyl. aryl, heterocydyl, aralkyi or heteroaralkyi; 

R11 Is hydrogen, alM or aryl; 

» 

U is -(CH2)p- in which p is zero or 1 ; 

V is -NR4C(0)R5. -NR4C(0)OR5. -NR4C(0)NR4R5 or -NR4S(0)2R5 provided 

that 

n is an integer of 1 or 2; and 

□ 

1^ Z is -(CHRs)™- in which m is zero; or 

m 

\0 — C — R 

p . (e) a radical of the fonmula therein 

Q W is -C(0)R3in which R3 is hydroxy or optionally substituted alkoxy; or 

p R3 Is -NR4R5 in which R4 and R5 are independently hydrogen, optionally 

g substituted alkyl. cycloalkyl, aryl. heterocydyl, aralkyi or heteroaralkyi; 

R11 Is hydrogen, alkyl or aryl; 

U is -(CH2)p- In which p is zero or 1 ; 

V is -NHC(O)CHR4NHC(0)Ri2 wherein R12 Is hydrogen, aryl. heterocydyl, 
aralkyi, heteroaralkyi, optionally substituted alkyl. alkoxy or cydoalkyi; or R12 is 

-NR4R5 provided that 

n is an Integer of 1 or 2; and 

Z is -(CHRe)m- in which m Is zero; 

or a phannaceutically acceptable salt ttiereof; or a prodmg derivative thereof. 

Preferred are the compounds of formula ID wherein 
-X=Y- is sulfur; 

or a phannaceutically acceptable salt thereof; or a prodrug derivative tiiereof. 
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Preferred are ttiewnpounds of formula ID \Artierein 
Ri is bromide; 
XandYareCH; 

or a phamnaceutically acceptable salt thereof; or a prodrug derivative thereof. 

Preferred are the compounds of formula ID wherein 
n is an Integer of 1 or 2; 

Z is -(CH2)mO{CH2)r or -(CH2)mS{CH2)r Wherein 
m is zero; 
5 r is zero or 1; 

W Qi Is optionally substituted alkyl, cycloallcyl. aryi or heterocydyl; 

or a phamnaceutically acceptable salt thereof; or a prodrug derivative thereof. 

Mi 

Q ox. 

Preferred are the compounds of formula ID wherein 

□ 

n Is an integer of 1 or 2; 
5 Z is -(CH2)JsJR9(CH2)r wherein 

m ^ ^ hydrogen, optionally substituted alkyl, cycloalkyl. aryl, heteroaryl or 

acyl; 

m is zero; 

ris zero or 1; 

Qi is optionally substituted aikyi, cycloall<yl, aryl or heterocydyl; or 

Qi is -C(0)NR4R5. -C(0)R,o, -C(0)ORio or-S(0),R,o wherein 

R4 and Rs are Independently hydrogen, optionally substituted alkyl, 
cycloalkyl, aryl, heterocydyl, aralkyl or heteroaraikyl; 

Rio is optionally substituted alkyl, cydoalkyi. aryl, heterocydyl, aralkyl or 
heteroaraikyl; 

q is an integer of 1 or 2; 

or a phannaceutically acceptable salt thereof; or a prodmg derivative thereof. 
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Preferred are the^PFipounds of formula ID wherein 
n is an integer of 1 or 2; 
Z Is -(CH2)m- wherein m is zero; 

Qi is a radical of the formula vvherein 

W is aryl, heteroaiyl, aralliyl or heteroarallcyl; 

Rii is hydrogen, all<yi or aryl; 

U is -C(0)- or -(CH2)r in which r is zero; 

gi V is aiyl, heteroaryl, optionally suljstitirted alkyi or cycioalkyi" 

□ 

m or a phanmaceuticaily acceptable salt thereof; or a prodrug derivative thereof 

m 

^ Prefenned are the compounds of formula ID wherein 

Q n is 1; 

© Z Is -(CHzW wherein m Is zero: 

fU Qi Is a radical of the fomiula wherein 

W is -C(0)R3 In which R3 is -NR4R6, and R4 and R5 are Independently 
hydrogen, optionally substituted alkyl. cydoalkyl. aryl. heterocyclyl, aralkyi or 
heteroaralM; 

R11 Is hydrogen; 

U is -(CH2)p- in which p is zero; 

V is -NR4C(0)R5. -NR4C(0)OR5, -NR4C(0)NR4Rs or -NR4S(0)2Rs: 
or a pharmaceutlcally acceptable salt thereof; or a prodrug derivative thereof. 

Prefen^ are the compounds of formula ID wherein 
nis 1; 

Z is -(CH2)ni- wherein m is zero; 
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Qi is a radical of the formula 



U— V 



wherein 



W is -C(0)R3 In which R3 is -tif^Rs, and R4 and 1^ are independently 
hydrogen, optionally substituted alkyl. cycloallcyl, aryl, heterocydyl, aralkyi 



heteroaralkyi; 



R11 Is hydrogen; 



U is r(CH2)p- In which p Is zero; 

V is -NHC(0)CHR4NHC(0)R,2 wherein R12 is hydrogen, aryl. heterocydyl. 
aralkyi. heteroarallcyl, optionally substituted alkyl or alkoxy; or R12 is -NR4R5: 

or a phannaceuticaily acceptable salt thereof; or a prodrug derivative thereof. 

Particular embodiments of the invention are: 
1 . 1 -Dioxo-5-phenyl-1 ,2,5-thiadia2olldin-3-one; 
5-(2.4-Diam!no-phenyl)-1 .1-dioxo-1 .2,5-thladiazoiidin-3-one; 
3-(1.1,4-Trioxo-1,2.5-thiadia2oIidin-2-yl)-benzoicadd mettiyl ester, 
3-(1 ,1 .4-Trioxo-1 .2,5-thiadiazolidin-2-yl)-benzoic acid; 
5-(4-Aminomethyl-phenyl)-1 . 1 -dioxo-1 .2,5-thiadiazoIidin-3-one: 
I2-{1 .1 ,4-Trjoxo-1 .2,5-thiadiazolidin-2-yl)-phenyl]-acetic add methyl ester; 
[2-(1 .1 ,4-Trioxo-1 ,2,5-thiadiazolid[n-2-yl)-phenyl]-acetic add; 
5-(4-lodo-phenyl)-1 .1 -dioxo-1 ,2.5-thiadiazolidin-3-one; 

(S)-2-Amino-3-I4-(1 . 1 .4-trioxo-1 ,2.5-thiadlazolidin-2-yl)-phenya.proplonic add benzyl 



(S)-2-Amlno-3-£4-(1 ,1 .4-trioxo-1 .2,5-thladla2olidin-2-yl)-phenyl]-propionic acid; 

(S)-2-Acetylamino4sl^(S)-1-pentylcarbamoyl-2-[4-(1,1.4-trioxo-1.2.5-thiadiazoIidln-2- 
yl)-phenyl]-ethyl}-3-phenyl-proplonamlde; 

(S)-2-Acetylamino-3-phenyl-N-{(S)-1-(4-phenyl-butylcarbamoyl)-2-[4-(1,1.4-trioxo- 
1,2,5-thiadiazolldln-2-yl)-phenyI]-ethyl)-proplonamlde; 

t4-(2-{(S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-[4-(1 ,1 .4-trioxo-1 .2,5- 
thiadlazolldln-2-yl)-phenyll-propionylamino}-6thyl)-phenya-acetic acid; 

2-[4-(2-Ben2oylamino-2-{1-carbanrK)yl-2-[4-(1.1.4-4rIoxo-1.2,5-thiadiazolidin-2-yl). • 
phenyl]-ethylcarbamoyl}-ethyl)-phenoxy]-malonlcadd; 

{S)-2-(BiphenyM-sulfonylamlno).N-pentyl^[4-(1 .1 .4-trioxo-1 .2.5-thladiazolidln-2-yl>. 
phenyQ-propionamide; 



esten 
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1 JJI^fonyIamlno)-N-(4-phenyl-butyl)-344^ 



(S)-2-{Biphenyl-^tiIfonyIamlno)-N-(4-phenyl-butyl)-3-[4-(1 . 1 ,^noxo-1 ,2,5- 
thiadiazoIiclin-2-yl)-phenyO-propIonanrude; 

(S)-2-Benzenesulfonylamino-N-pentyl-3-[4-(1 ,1 ,4-trioxo-1 ,2,5-thladlazolidln-2-yl)- 
phenyQ-propionamide; 

(S)-2-BenzenesulfonyIamlno-N-(4-phenyI-butyl)-3-[4-(1 ,1 ,4-trioxo-1 ,2,5-thladIa2olidin- 
2-yl)-phenyI]-propionamide; 

(S)-2-BenzenesulfonyIarnino-N-(3,3-diphenyl-propyl)-3-[4-(1 ,1 ,4-trioxo-1 ,2,5- 
thfadiazoIldin-2-yl)-phenyl]-propionam]de; 

(S)-2-Acetylamino-N-[(S)-2-[3-bromo-4-(1 .1 ,4-trioxo-1 .2.5-thiadiazoIldin-2-yl>-phenyl]- 
1-(4-phenyi-butylcarbamoyi}-ethyq-3-phenyl-propionarnide; 

(S)-2-BenzenesuHonylamino-3-[3-bromo-4-(1 .1 ,4-trioxo-1 ,2,5-thladia2olidin-2-yl)- 
phenyq-N-(4-phenyl-butyl)-propIonamide; 
gi (S)-2-((S)-2-Aoetylamln(>-3-phenyl-proptonylamIno)-3-[3-bro ,1 ,4-trioxo-1 .2,5- 

Q thiadla2»lldln-2-yI^phenyQ-N-pentyl-proplonamlde; and 

ilt (S)-2-Acetylamino-N-{(S)-1-pentylcarbamoyl-2-[3-(1 ,1 ,4-trioxo-1 ,2.5-thiadiazolidin-2- 

'5 yl)-phenyO-ethyl}-3-phenyI-propionamide; 

uj or a pharmaceutfcally acceptable salt thereol^ or a prodrug derivative thereof. 

□ 

9 

p Pharmaceutically acceptable salts of any addle compounds of the invention are salts 

^ formed with bases, namely cationic salts such as alkali and alkaline earth metal salts, such 
Q as sodium, lithium, potassium, calcium, magnesium, as well as ammonium salts, such as 
ammonium, trimethylammonium, diethylammonium, and tris(hydroxymethyl)methyl- 
ammonium salts and salts with amino acids. 

Similarly add addition salts, such as of mineral acids, organic carboxylic, and organic 
sulfonic acids e.g. hydrochloric acid, methanesulfonic add, maleic add, are possible 
provided a basic group, such as pyridyl, constitutes part of the structure. 

Prodrug derivatives of any compound of the invention are derivatives of said 
compounds which following administration release the parent compound in vivo via some 
chemical or physiological process, e.g., a prodrug on being brought to the physiological pH 
or through enz/me action is converted to the parent compound. Exemplary prodrug 
derivatives are, e.g., esters of free carboxylic adds and S-acyl and O-acyl derivatives of 
thiols, alcohols or phenols, wherein a^rl has a meaning as defined herein. Preferred are 
pharmaceutically acceptable ester derivatives convertible by solvolysis under physiological 
conditions to flie parent carboxylic acid, e.g., lower alkyi esters, cydoalkyi esters, lower 

23 




alkenyl esters, benzyl esTBfe, mono or disubstituted lower alkyi esters^ch as the (©-(amino, 
mono- or dHower alkylamfno, carboxy, lower alkoxycarbonyl)-lower alkyl esters, the a-(lower 
alkanoyloxy, lower alkoxycarbonyl or dWower alkylaminocarbonyl)-lower alkyl esters, such 
as the pivaloyloxymethyl ester, and the like conventionally used in the art 

The compounds of the invention depending on the nature of the substituents, may 
possess one or more asymmetric centers. The resulting diastereoisomers, enantiomers and 
geometric isomers are encompassed by the instant invention. 

Compounds of formula I may be prepared by cycllzing compounds of the formula 



O 



wherein Pg is an appropriate N-protect!ng group such as 4-methoxybenzyl, 2,4- 
dlmethoxybenz^ or 2-trimethylsilylethyl and R15 is hydrogen to afford compounds of the 
formula 



^^*yy» (III) 

wherein Pg has a meaning as defined herein above, by treatment vwth a coupling agent 
such as diisopropyl carbodlimidis (DIG) or 1-ethyl-3-(3-dimethylaminopropyI)carbodiimide 
hydrochloride (EDCI) in the presence a base such as triethyiamlne (TEA) or N-methyl- 
morphollne (NIVII\^) In an organic solvent such as tetrahydrofuran (THF), N,N-dlmethyl- 
fonnamide (DMF) or dichoromethane (CH2CI2). The reaction may be carried out in the 
presence of an additive such as of hydros^enzotriazole (HOBt). 

Compounds of formula 11 wherein R15 is an alkyl group such as methyl, ethyl or t- 
butyl and the like may be obtained analogously to a literature procedure described by Ducry, 
L.; Reinelt, S.; Seller, P.; Diederich, F. Helvetica Chimica. Acta. 1999. 82, 2432-47. 



Compounds of formula 11 wherein R15 is an alkyl group as defined herein above may 
be converted to compounds of formula II wherein R15 is hydrogen according to methods well 
known in the art, e.g. compounds of fomnula II in which Ris is methyl or ethyl can be treated 
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with aqueous base such assodium or potassium hydroxide in an organic solvent such as 
THF, 1 ,4-dioxane, methanol (MeOH) or ethanol (EtOH) to afford compounds of fonnula II 
wherein R15 is hydrogen, or compounds of formula II in which R15 is t-butyl may be treated 
with an add such as hydrochloric acid (HCI) or trifluoroacetic acid (TFA) in an organic 
solvent such as CH2CI2 or ethyl acetate (EtOAc) to afford compounds of formula II wherein 
Ri5 is hydrogen. 

Compounds of fomrtula III wherein Pg has a meaning as defined herein can be 
coupled with a variety of boronic acids of the formula 



wherein Li, L2, X and Y have meanings as defined herein, and R^\ R2', Z' and Qi' represent 
Ri, R2, Z and Qi as defined herein or Ri', R^ , Z* and Qi' are groups convertible to Ri, R2, Z 
and Qi, respectively, in the presence of a copper catalyst such as copper(li) acetate and a 
base such as cesium(ll) carbonate (Ce2C03) or TEA in an organic solvent such as THF, 1 ,4- 
dioxane or CI-I2CI2 to form compounds of the fonmula 



wherein Pg, U, L2, X and Y have meanings as defined herein, and Ri', R2', Z' and 
represent Ri, R2, Z and Qi as defined herein or Ri', R2 , Z' and Qi' are groups convertible to 
Ri, R2, Z and Qi, respectively. 

Alternatively, compounds of formula V wherein Pg, Li, L2. X and Y have meanings as 
defined herein, and Ri', R2', Z' and Qi' represent Ri, R2, Z and Qi as defined herein or Ri', 
R2', Z and Q/ are groups convertible to Ri, R2, Z and Qi, respectively, may be obtained by 
reacting a compound of formula III wherein Pg has a meaning as defined herein with 
compounds of the formula 






wherein Lg represents aliaving group such as halide or trifluoromethanesuifonate, 
preferably fluoride or chloride, and Li, L2, X and Y have nneanings as defined herein, and 
Ri', R2', Z and Qi' represent Ri. R2, Z and Q-i as defined herein or Ri', R2 , Z and Qi' are 
groups convertible to Ri, R2« Z and Qi, respectively, using conditions well know in the art or 
using methods described herein or modifications thereof, e.g., a compound of formula III 
may be first treated with a base such as Ce2C03, or sodium, lithium or potassium 
bis(trimethyisilyl) amide In an inert organic solvent such as THF or 1 ,4-dioxane followed by 
reaction with a compound of fonmula Vi at a temperature ranging from room temperature 
{RT)to110^C. 



Compounds of formula V wherein Pg, U, L2, X and Y have meanings as defined 
herein, and Ri*, R2', Z' and Qi* represent Ri, R2, Z and Qi as defined herein or R/, R2', Z' 
and Qi' are groups convertible to Ri, R2, Z and Qi, respectively, can be converted to 



Ci 

y compounds of the formula 

m 

- OR-' 

a 

by removal of the N>protecHng group according to methods well known in the art, e.g. in 

P particular when Pg is 4-metho)Qrbenzyl or 2,4-dimethoxybenzyl group using hydrogen In the 

W 

p presence of a catalyst such as palladium on carbon in a polar organic solvent such as 
W MeOH or EtOAc, or by treatment with an acid such as TFA in an organic solvent such as 
CH2Ci2, preferably in the presence of an additive such as t-butyldlmethylsilane or 
triethylsllane, or in particular when Pg Is trimethylsilylethyl group using a fluoride reagent 
such as tetra-n-butylammoniumfluoride in an organic solvent such as THF or 1.4-dioxane. 

In addition, compounds of fonnula !' wherein Li, L2, X and Y have meanings as 
defined herein, and Ri', R2 . Z' and Q/ represent Ri, R2, Z and Qi as defined herein or R/, 
R2 , Z' and Qi' are groups convertible to Ri, R2, Z and Qi, respectively, may be prepared by 
condensing compounds of the formula 



. (VII) 
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linoas defined herein above, with sulfamoyi chlonde 



wherein R15 has a meaningas defined herein above, with sulfamoyi chlonde analogs of the 
formula 

CIS(0)2NHRi6 (VIII) 

wherein Rie is hydrogen or alkoxycarbonyl such as t-butoxycarbonyl or 2-trimethylsilyl- 
ethoxycarbonyl in the presence of a base such as TEA or NMM in an organic solvent such 
as acetonitrile (MeCN), CH2CI2 or THF to form compounds of the formula 



oO 



/ & Ri' 
R16 



(DC) 



wherein Ris. Rie. Li, U. X and Y have meanings as defined herein, and Ri', R2', Z' and Q^' 
9 represent Ri, R2, Z and Qi as defined herein or Ri", R2', Z' and Qi' are groups convertible to 
5t Ri, R2, Z and Qi, respectively. Compounds of formula VIII wherein Rie is aII<oxycarbonyl 
^ may be obtained by reacting chlorosuifonyi isocyanate with the appropriate alcohol in an 
y organic solvent such as MeCN, CH2CI2 or THF. Compounds of formula VII may be prepared 
Q using methods well known in the art or according to methods described herein or 

modifications thereof, e.g., according to the method described by Tohm Fukuyama et al., 
■£ Tet Lett. 1997, 38 (33), 5831-34. 

Ul 

2 Compounds of formula IX wherein Ris, Li, L2, X and Y have meanings as defined 

herein, and Ri'. R^ . Z' and Qi' represent Ri, R2, Z and Qi as defined herein or Ri\ R2', Z' 
and Qi' are groups convertible to Ri, R2, Z and Qi, respectively, and R16 is alkoxycarbonyl 
may be converted to compounds of formula IX wherein Rie is hydrogen according to 
methods known in the art or using methods described herein or modifications thereof, e.g., 
compounds of fonmula IX wherein Rie is t-butoxycarbonyl may be treated with an add such 
as TFA, neat or in an organic solvent such as CH2CI2, or compounds of fonmula IX wherein 
R16 Is 2-trimethylsilylethoxycarbonyl may be treated with a fluoride reagent such as tetra-n- 
butylammoniumfluorlde in an organic solvent such as THF or 1,4-dIoxane to afford 
compounds of formula IX wherein Rie is hydrogen. 

Compounds of fonmula IX wherein R15, Li, L2, X and Y have meanings as defined 
herein, and RV, R2 , Z' and Qi" represent Ri, R2, Z and Qi as defined herein or Ri', R2', Z' 
and Qi' are groups convertible to Ri, R2, Z and Qi, respectively, and Rie is hydrogen can be 



27 



cydized to form compouffBs of formula I' using methods and conditions well known In the art 
or as Hlustrated with Examples herein or modifications thereof. 



In a particular embodiment of the invention, compounds of fomiula I may be 
prepared as illustrated in Scheme I. 



Scheme I 




Compounds of formula X wherein R, and R2 have meanings as defined herein, may 
be reacted with alcohols of the formula PgOH wherein Pg is a N-protectIng group as defined 
herein under Mitsunobu conditions, e.g., in the presence of triphenylphoshine and diethyl 
azodicarboxylate in an organic solvent such as THF, to afford compounds of fomiula XI. 
Alternatively, compounds of fomiula X may be converted to compounds of formula XI by 
treatment with an alkylating agent of the fomiula Pg-Lg' in which Pg has meanings as 
defined herein and Lg' represents a leaving group, such as bromide, chloride, methane- 
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sulfonate or trifluorometnSlsulfonate, in the presence of a base such as 1 ,8-diazabicyclo- 
[5,4,0]-undeo-7-ene (DBU) in an Inert solvent such as CH2CI2, THF or DMF. The subsequent 
reaction between compounds of fomiula XI and the organozinc reagent XII may be carried 
out in the presence of palladlum(O) catalyst such as tris(dibenzyIideneacetone>- 
dlpalladlum(0) acetate and a phosphlne ligand such as tritolylphosphine in an organic 
solvent such as DMF to fornn compounds of fonnula XIII. Compounds of fonnula XIII may be 
treated with an add such as TFA to remove the t-buto}Qrcartx)nyl protecting group. The 
resulting amines or acid addition salts thereof are then reacted with a N-derivatlzing agent, 
such as an activated derivative of a cariDOxylic add, a chloroformate, an isocyanate or a 
suifonyl chloride In the presence of a base such as TEA, diisopropylethylamlne or NMM In 
an Inert solvent such as IWeCN, CHsClz, DMF or THF to obtain compounds of fonnula XIV 
wherein R^e Is -C(0)R5, -0(0)01^5. -C(0)NR4R5 or -S(0)2R5, respecHvely, and R4 and Rg 
have meanings as defined herein. The benzyl ester may be removed by catalytic 
hydrogenation to afford carboxyllc adds of formula XV. Coupling of an activated derivative 
of a carboxyllc add of fonnula XV with amines of fonnula HNR4R5 yields amides of fonnula 
XVI wherein R4 and Rg have meanings as defined herein. Finally, treatment with an add 
such as TFA affords compounds of formula r. 

In another embodiment of the invention, compounds of fonnula I may.be prepared as 
illustrated in Scheme II. 



Scheme II 



1. Pd/C. Hg 

2. Coupling 



Xlli 
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In the processesoid herein, activated derivatives of carboxylic acids, e.g.. those of 
formula XV. include add chlorides, bromides and fluorides, mixed anhydrides, lower alkyi 
esters, and activated esters tfiereof, and adducts fonned with coupling agents such as 
EDCI, Die. 0-(1.2-dihydro-2-oxo-1-pyridyl)-N.N.N'.N'-tetramethyluronium tetrafluoroborate 
and the like. Mbced anhydrides are preferably such from pivalic acid, or lower alkyI 
hemlesters of carbonic adds, such as ethyl or isobutyl analogs. Activated esters Indude. for 
example, sucdnimido. phthalimido or 4-nitrophenyl esters. The reaction of an activated 
derivative of a carboxylic add. e.g.. those of formula XV, with an amine may be earned out 
in the presence of a base such as TEA. diisopropylethylamine or NMM in an inert solvent 
such as CH2CI2. DMF or THF. CaritoxyTic adds of fbnnula XV can be converted to their 
activated derivatives using methods described herein or modifications thereof or using 
methods well known in the art. 

In yet another embodiment of the Invention, compounds of fonnula I may be 
prepared as illustrated in Scheme III. 

Scheme HI 
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XIX 




Bromfnation 



' / P9-Lg', 



Pg-OH 
Misunobu reaction 
or 



XX 



Br 



XXI 



1 . CO gas 
Pd(PPh3)2Cl2. 



2. Reduction 



Br 
XXII 




OH 




Br 



1.Qi^CH2)r-SH, base 



o 



2, Oeprotectlon 




Br 



S-(CH2),.Q, 



XXIII 



Compounds of fomnula XIX may be converted to compounds of fonnula XX by the 
treatment with a bromlnating agent such as dibromo isocyanuric add in an organic solvent 
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such as THF or 'i,4-<3ioxSlm. Compounds of formula XX may then be reacted with alcohols 
of the fonmula PgOH wherein Pg is a N-protecting group as defined herein under Mitsunobu 
conditions, e.g., In the presence of triphenylphoshine and diethyl azddicarboxylate in an 
organic solvent such as THF, to afford compounds of fomnula XXI. Alternatively, compounds 
of fbnmula XX may be converted to compounds of fonnula XXI by treatment with an 
alkylating agent of the fomnula Pg-Lg' in which Pg has meanings as defined herein and Lg' 
represents a leaving group, such as bromide, chloride, methanesulfonate or 
trifluoromethanesulfonate. In the presence of a base such as DBU in an Inert solvent such 
as CH2CI2. THF or DMF. The subsequent reaction with carbon monoxide gas (CO) in the 
presence of a palladium catalyst such as bis(triphenyIphoshine)palladium(ll) chloride and a 
base such as sodium bicarbonate in an organic solvent such as DIWIF. followed by treatment 
with a reducing agent such as sodium borohydride, or sodium cyanoborohydride In an inert 
^« solvent such as THF affords alcohols of fomiula XXII. Compounds of formula XXII may be 
Q converted to compounds of fonnula XXIIi wherein Lg* represents a leaving group as defined 
^ herein above using methods well known In the art Compounds of fonnula XXIIi may be 
^ reacted with thiols of the fomnula Qi-(CH2)rSH wherein r is zero or 1 , and Q, is optionally 
g substituted alkyi, cycloalkyi, aryl or heterocydyl. In the presence of base such as Ce2C03 in 

an organic solvent such as DMF. The resulting sulfides may then be deprotected by 
^ treatment with ackl such as TFA to afford compounds of fomiula 1"". 

^ In starting compounds and intermediates which are converted to the compounds of 

, the Invention in a manner described herein, functional groups present, such as amino, flilol, 
carboxyl, and hydroxy groups, are optionally protected by conventional protecting groups 
that are common in preparative organic chemistry. Protected amino, thiol, carboxyl, and 
hydroxyl groups are those that can be converted under mild conditions into free amino thiol, 
carboxyl and hydroxyl groups without the molecular frameworic being destroyed or other 
undesired side reactions taking place. 

The purpose of Introducing protecting groups is to protect the functional groups from 
undesired reactions with reaction components under the conditions used for canying out a 
desired chemical transformatfon. The need and choice of protecting groups for a particular 
reaction Is known to those skilled in the art and depends on the nature of the functional 
group to be protected (hydroxyl group, amino group, eta), the structure and stability of the 
molecule of which the substituent Is a part and the reaction conditions. 
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JKl^g groups that meet these conditions and^^ i 



Well known proteWng groups that meet these conditions and their Introduction and 
removal are described, for example, in J.F.W. McOmie, "Protective Groups in Organic 
Chemistry", Plenum Press, London, New York, 1973, T. W. Greene. "Protective Groups in 
Organic Synthesis", Wiley, New York, 1991. 

The above mentioned reacUons are carried out according to standard methods, in 
the presence or absence of diluent, preferably such as are inert to the reagents and are 
solvents thereof, of catalysts, condensing or ^id other agents respectively and/or Inert 
atmospheres, at low temperatures, room temperature or elevated temperatures (preferably 
at or near the boiling point of the solvents used), and at atmospheric or super-atmospheric 
pressure. The prefenred solvents, catalysts and reaction conditions are set forth in the 
appended illustrative Examples. 

f 

|2 ^® Invention further includes any variant of the present processes. In which an 

^ intemnediate product obtainable at any stage thereof is used as starting material and the 
^ remaining steps are carried out, or In which the starBng materials are fbnmed In situ under 
m the reaction conditions, or In which the reaction components are used In the form of their 
P salts or optically pure antipodes. 

a 

^ Compounds of the invention and intermediates can also be converted into each 

1^ other according to methods generally known per se. 



The invention also relates to any novel starting materials, intermediates and 
processes for their manufacture. 



Depending on the choice of starting materials and methods, the new compounds 
may be In the form of one of the possible isomers or mixtures thereof, for example, as 
substantially pure geometric (cis or trans) Isomers, optical isomers (antipodes), racemates. 
or mixtures thereof. The aforesaid possible isomers or mixtures thereof are within the 
purview of this invention. 

Any resulting mixtures of Isomers can be separated on the basis of the physico- 
chemical differences of the constituents, into the pure geometric or optical Isomers, 
diastereolsomers, racemates, for example by chromatography and/or fractional 
crystallization. 
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Any resulting racemates of final product or intermediates can be resolved into the 
optical antipodes by known methods, e.g. by separation of the diastereoisomeric salts 
thereof, obtained with an optically active add or base, and liberating the optically active 
addic or basic compound. The carboxylic acid intennediates can thus be resolved into their 
optica! antipodes e.g. by fractional crystallization of d- or Kalpha-methylbenzylamine, 
dnchonidine, dnchonlne, quinine, quinidine, ephedrine, dehydroabietylamine, brudne or 
strychnine)-salts. Racemic products can also be resolved by chiral chromatography, e.g. 
high pressure liquid chromatography using a chfral adsorbent 

Finally, compounds of the invention are either obtained in the free fonn, as a salt 
thereof If salt forming groups are present or as prodrug derivatives thereof. 

Compounds of the instant invention which contain acidic groups. In particular the 
NH group of flie 1,1-dloxo-1,2,6-0iiadiazolidln-3-one moiety, may be converted into salts 
wifli phannaceutically acceptable bases. Such salts indude allcali metal salts like sodium, 
lithium and potassium salts, alkaline earth metal salts like calcium and magnesium salts, 
ammonium salts with organic bases, e.g., trimethylamine salts, diethylamine salts, 
trls(hydroxymefliyl)metfTylamlne salts, dicydohexylamine salts and N-methyl-D-glucamine 
salts, salts wtth amino acids like anglnine, lysine, and the like. Salts may be fornied using 
conventfonal methods, advantageously In tiie presence of an ethereal or alcoholic solvent, 
such as a lower alkanol. From flie solutions of the latter, ttie salts may be predpitated mfh 
etiiers. e.g. dietiiyl ether. Resulting salts may be converted Into the free compounds by 
treatment wlfli adds. These or other salts can also be used for purification of the 
compounds obtained. 

Compounds of the invention having basic groups can be converted Into acid addition 
salts, especially phamiaceutlcally acceptable salts. These are formed, for example, with 
Inorganic acids, such as mineral acids, for example sulfuric acid, a phosphoric or hydrohallc 
add, or with organic carboxylic adds, such as (Ci-C4)-alkanecart50xylic adds which, for 
example, are unsubstituted or substituted by halogen, for example acetic add, such as 
saturated or unsaturated dicarboxylfc adds, for example oxalic, sucdnic, maleic or fumaric 
add. such as hydroxycarboxylic adds, for example glycollc, lactic, malic, tartaric or dtilc 
acid, such as amino adds, for example aspartic or glutamic acid, or witii organic sulfonic 
acids, such as (CrC4)-alkylsuIfonic adds (for example mettianesulfonic add) or arylsulfonic 
adds which are unsubstituted or substituted (for example by halogen). Prefen^ed are salts 
fonmed with hydrochloric acid, methanesulfonlc add and maleic acid. 
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In view of the dose relationship between the free compounds, the prodnjg 
derivaUves and the compounds In the fonn of their salts, whenever a compound is referred 
to In this context, a prodrug derivative and a oon-esponding salt Is also intended, provided 
such is possible or appropriate under the circumstances. 

The compounds, Including their salts, can also be obtained In the fbmi of their 
hydrates, or Include other solvents used for their crystallization. 

The phanmaceutlcal compositions according to the Invention are those suitable for 
enteral, such as oral or rectal, transdemial and parenteral administration to mammals, 
Including man, to Inhibit protein tyrosine phosphatases, and for the treatment of conditions 
associated with PTPase acHvHy. In particular. PTP-IB activity. Such conditions include 

□ insulin resistance associated with obesity, glucose intolerance, diabetes mellitus, 

^ hypertension and ischemic diseases of the large and small blood vessels. The compounds 
i of the present invention may also be employed In the treatment, prevention or control of a 
,^ number of conditions that accompany Type 2 diabetes, including hyperiipWemla. 
a hypertriglyceridemia, atherosclerosis, vascular restenosis, irriteble bowel syndrome. 
P pancreatitis, adipose cell tumors and carcinomas such as liposarcoma. dysiipldemla. and 
I other disorders where insulin resistance is indicated. In addition, the compounds of the 
y present invention may be employed to treat or prevent cancer, osteoporosis. 

□ neurodegenerative and infectious diseases, and diseases involving inflammation and the 
Immune system. The said phamnaceutical compositions comprise a therapeutically effective 
amount of a phannacologicaily active compound of the instant invention, alone or in 
combination with one or more pharmaceutically acceptable caniers. 

Thephamnacoioglcally active compounds of the invention are useful in the 
manufacture of phamiaceutlcal compositions comprising a therapeutically effective amount 
thereof in conjunction or admixture with exdpiente or earners suitable for either enteral or 
parenteral application. Preferred are teblete and gelatin capsules comprising the active 
Ingredient together with a) diluents, e.g. lactose, dextrose, sucrose, mannitol. sorbitol, 
cellulose and/or glycine; b) lubricante. e.g. silica, talcum, stearic add. Hs magnesium or 
caldum salt and/or polyethyteneglycol; for tablete also c) binders e.g. magnesium aluminum 
silicate, starch paste, gelatin, tragacanth, methylcellulose. sodium carii»oxymethylcellulose 
and or polyvlnylpym,Ildone: If desired d) dislntegrants. e.g. starches, agar, alglnic acid or ite 
sodium salt, or effervescent mixtures; and/or e) absorbante. colorants, flavors and 
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sweeteners. Injectable «!mpositlons are preferably aqueous isotonic solutions or 
suspensions, and suppositories are advantageously prepared from fatty emulsions or 
suspensions. Said compositions may be sterilized and/or contain adjuvants, such as 
preserving, stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating 
the osmotic pressure and/or buffers. In addition, they may also contain other therapeutically 
valuable substances. Said compositions are prepared according to conventional mixing, 
granulating or coating methods, respectively, and contain about 0.1 to75%, preferably about 
1 to 50%, of the active ingredient 

Suitable formulations for transdemial application include a therapeutically effective 
amount of a compound of the Invention with canler. Advantageous caniere Include 
absorbable pharmacologically acceptable solvents to assist passage through the skin of the 
p host. Characteristically, transdennai devices are In the fomn of a bandage comprising a 
□ backing member, a reservoir containing the compound optionally with earners, optionally a 
^ rate controlling bamer to deliver the compound of the skin of the host at a controlled and 
J predetemilned rate over a prolonged period of time, and means to secure the device to the 
Q skin. 

a 

q The phamiaceutical fomiulations contain a therapeutically effective amount of a 

g compound of the invention as defined above, either alone or In a combination with another 
1^ therapeutic agent, e.g.. each at an effective therapeutic dose as reported in the art. Such 
O therapeuHc agents include insulin, insulin derivatives and mimetics. Insulin secretagogues 
such as the sulfonylureas, e.g.. Glipizide and Amaiyl, Insulinotropic sulfonylurea receptor 
ligands such as meglltinides. e.g.. nateglinide and repaglinide, PPARa and/or PPARy 
ligands. biguanides such as metfonnin. aldose reductase inhibitors, alpha-glucosidase 
inhibitors such as acarbose, glycogen phosphorylase inhibitors, GLP-1, GLP-1 analogs such 
as Exendin-4 and GLP-1 mimetics, and DPP-IV inhibitors.' Thus, the methods of treatment 
or prevention described herein may further include administering to mammals a second anti- 
diabetic compound in an amount effective to treat or prevent diabetes. Similarly, the 
methods of treatment of diabetes may include the administration of a cholesterol 
biosynthesis inhibitor, parHculariy an HMG-CoA reductase inhibitor such as lovastatln. 
pitavastatin, simvastatin, pravastatin, oerivastatin. mevastatin. velostatin, fluvastatin. 
dalvastatin. atorvastatin, rosuvastatln, fluidostatin and rivastatin, a squalene synthase 
Inhibitor or FXR and LXR ligands, cholestyramine, fibrates. nicotinic acid, and aspirin in an 
amount effective to Improve the lipid profile. The combination of a cholesterol lowering 
agent, anti-hypertensive agent or anti-obesity agent witti a PTPase inhibitor, in particular a 
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PTP-1B inhibitor, may I^Rneficial in ih& treatment or prevention of atherosclerosis, 
hypertension, obesity and other conditions that often are associated with Type 2 diabetes. A 
compound of the present invention may be administered either simultaneously, before or 
after the other active ingredient, either separately by the same or different route of 
administration or together in the same pharmaceutical formulation. 

A unit dosage for a mammal of about 50 to 70 kg may contain between about 1 mg 
and 1000 mg. advantageously between about 5 mg to 500 mg of the active ingredient. The 
therapeutically effective dosage of a compound of fomnula I Is dependent on the species of 
warm-blooded animal (mammal), the body weight, age and individual condition, on the form 
of administration, and on the connpound involved. 

^ The compounds of the present invention are inhibitors of PTPases, In particular 

PTP-1 B, and thus may be employed for the treatment of conditions assodated with PTPase 
m activity. In particular with PTP-1 B activity, as described herein, e.g. insulin resistance 
g associated with obesity, glucose Intolerance, diabetes mellilus. hypertension and Ischemic 

W «*«seases of the large and small blood vessels, and conditions that accompany Type 2 

diabetes, including hyperiipidemia, hypertriglyceridemia, atherosclerosis, vascular 
p restenosis, irritable bowel syndrome, pancreatitis, adipose cell tumors and carcinomas such 
g as liposarcoma. dysllpldemla, and other disorders where insulin resistance is a component 
W In addition, the compounds of this Invention may be employed to treat or prevent cancer, 
osteoporosis, neurodegenerative and infectious diseases, and diseases Involving 
inflammation and the immune system. 

The above-cited properties are demonstrable in vitro and in vivo tests, using 
advantageously mammals, e.g. mice. rats, dogs, monkeys or isolated organs, tissues and 
preparations thereof. Said compounds can be applied in vitro in the form of solutions, e.g. 
preferably aqueous solutions, and in vivo either enterally, parenterally. advantageously 
Intravenously, e.g. as a suspension or in aqueous solution. The dosage in vitro may range 
between about 10"^ molar and 10"® molar concentrations. A therapeutically effective amount 
in vivo may range depending on the route of administration, between about 1 and 500 
mg/kg, preferably between about 5 and 100 mg/kg. 

The activity of a compound according to the invention can be assessed by Oie 
following methods or methods well described in tiie art: 
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The PTP-1B Inhibitory activity in vitro may be detennined as follows: 

Assessment of human PTP-1 B (hPTP-1 B) activily in the presence of various agents 
IS detennined by measuring the amount of inorganic phosphate released from a 
phosphopeptide substrate using a 96-well microtiter plate fonnat The assay (100 |iL) is 
performed in an assay buffer comprised of 50 mM TRIS (pH 7.5). 50 mM NaCI. 3 mWI DTT 
at ambient temperature. The assay is typically perfonned in the presence of 0.4% dimethyl 
sulfoxide (DMSO). However, concentrations, as high as 10% are used with certain poorly 
soluble compounds. A typical reaction is initiated by the addition of 0.4 pmoles of hPTP-1 B 
(amino acids 1-41 1) to wells containing assay buffer, 3 nmoles of the synthetic 
phosphopeptide substrate (GNGDpYMPMSPKS), and the test compound. After 10 min, 180 
|jd. malachite green reagent (0.88 mM maladiite green, 8.2 mM ammonium molybdate, 
aqueous 1 N HCI. and 0.01% Triton X-100) is added to temiinate the reaction. Inorganic 
^ phosphate, a product of the enzyme reaction, is quantitiated after 15 min as the green color 

resulting from comple)dng with the Malichite reagent and is determined as an Ag2d using a 
^ Molecular Devices (Sunnyvale, CA) SpectraMAX Pius spectrophotometer. Test compounds 
£ are solubilized In 100 % DMSO (Sigma, D-8779) and diluted In DMSO. Adivity is defined as 
^ the net change in absoribance resulting from the ad6\nt/ of the uninhibited hPTP-1 Bji-4ii] 

9 minus that of a tube with add-inacti vated hPTP-1 B[i^i i]. 

O 

^ The hPTP-IBii.411] Is cloned by PGR from a human hippocampal cDNA library 

y (Clonetech) and inserted into a pET 19-b vector (Novagen) at the Ncol restriction site. E. 
S coii strain BL21 (DE3} is transformed witti this clone and stored as a stock culture in 20% 
glycerol at -80° C. For enzyme production, a stock culture is inoculated into Lb/Amp and 
grown at 37°C. Expression of PTP-1 B Is initiated by induction with ImM IPTG after the 
culture had reached an ODeoo = 0.6. After 4h, the bacterial pellet is collected by 
centrifugation. Cells are resuspended in 70mL lysis buffer (SOmM Tris, 100 mM NaCI, 5mM 
DTT, 0.1% Triton X-100, pH7.6), incubated on ice for 30 min then sonicated (4 X lOsec 
bursts at full power). The lysate is centrifuged at 100,000 x g for 60 min and the supernatant 
is buffer exchanged and purified on a cation exchange POROS 20SP column followed by an 
anion exchange Source 30Q (Pharmacia) column, using linear NaCI gradient elutions. 
Enzyme is pooled, adjusted to Img/mL and frozen at-80^C. 

Competitive binding to the active site of the enzyme can be determined as follows: 

Ligand binding Is detected by acquiring ^H-^®N HSQC spectra on 250 juL of 0.15 mM 
PTP-1 B£i.298j in the presence and absence of added compound (1-2 mM). The binding is 
detenmined by the observation of '*^N- or ^H-amide chemical shift changes in two 
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dimensional HSQC spectra upon the addition of a compound to ^^N-label protein. Because 
of the '^N spectral editing, no signal from the ligand is observed, only protein signals. Thus, 
binding can be detected at high compound concentrations. Compounds which caused a 
pattern of chemical shift changes similar to the changes seen with known active site binder 
are considered positive. 

All proteins are expressed in E. coll BL21 (DE3) containing plasmids constructed 
using pET19b vectors (Novagen). Uniformly ^^N-labeled PTP-IB1.293 is produced by growth 
of bacteria on minimal media containing ^^N-labeled ammonium chloride. All purification 
steps are performed at 4°C. Cells (-15 g) are thawed briefly at 37°C and resuspended in 
50 mL of lysis buffer containing 50 mM Tris-HCI, 150 mM NaCI. 5 mM DTT, pH 8.0 
containing one tablet of Complete (EDTA-free) pnatease cocktail (Boehringer Mannheim). 
100 ^iM PMSF and 100 pg/mL DNase I. The cells are lysed by sonlcation. The pellet is 
Q collected at 35,000 x g, resuspended in 25 mL of lysis buffer using a Polytron and collected 
^ as before. The two supematants are combined and centrifuged for 30 min at 100,000 x g. 
i-il Diafiltration using a 10 kD MWCO membrane Is used to buffer exchange the protein and 
^ reduce the NaCI concentration prior to cation exchange chromatography. Diafiltration buffer 
Q contained 50 mM MES, 75 mM NaCI. 5 mM DTT. pH 6.5. Soluble supernatant is then 
Q loaded onto a POROS 20 SP (1 x 10 cm) column equilibrated with cation exchange buffer 
j (50 mM MES and 75 mM NaCI, pH 6.5) at a rate of 20 mtymin. Protein is eluted from the 
column using a linear salt gradient (75-500 mM NaCI in 25 CV). Fractions containing PTP- 
IB's are Identified and pooled according to SDS-PAGE analyses. PTP-1 B,.298 is further 
purified by anion exchange chromatography using a POROS 20 HQ column (1x10 cm). 
The pool from cation exchange chromatography Is. concentrated and buffer exchanged In 50 
mM Tris-HCI. pH 7.5 containing 75 mM NaC! and 6 mM DTT. Protein is loaded onto column 
at 20 mL/min and eluted using a linear NaCI gradient (75-500 mM In 25 CV). Final 
purification Is perfomied using Sephacryl S-100 HR (Phanrnacla)(50 mM HEPES, 100 mM 
NaCI, 3 mM DTT. pH 7.5 ). The NMR samples are composed of unlfomily '®N-labeled PTP- 
IBt.298 (0.15 mM) and Inhibitor (1-2 mM) In a 10%DiO/90%H2O Bis-Tris-dw buffer (50 mM, 
pH = 6.5) solution containing NaCI (50 mM). DL-1. 4-Dithlothreitol-d,o (5mM) and Sodium 
azide (0.02%). 

The ^H-^*N HSQC NMR spectra are recorded at 20°C, on Bmker DRX500 or 
DMX600 NMR spectrometers. In all NMR experiments, pulsed field gradients are applied to 
afford the suppression of solvent signal. Quadrature detection In the Indirectly detec^d 
dimensions is accomplished by using the States-TPPI method. The data are processed 
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using Bruker software aroanalyzed using NMRCompass software (MSI) on Silicon 
Graphics computers. 



The glucose and insulin lowering acb'vity in vivo may be evaluated as follows: 
Adult male C57BL ob/ob mice (Jackson Lab, Bar Harbor, ME) at the age of 1 1 
weeks are housed six per cage in a reversed light cyde room (light on from 6:00 p.m. to 
6:00 a.m.) and given access to Purina rodent chow and water ad libitum. On day 1 tail blood 
samples are taken at 8:00 am and plasma glucose levels are determined. The animals are 
randomly assigned to the control and compound groups. The means of plasma glucose 
values of the groups are matched. Animals are then orally dosed with vehicle (0.5% 
carboxymethyl-cellulose with 0.2% Tween-80) or compounds (at 30 mg/kg) in vehicle. The 
mice are dosed dally for a total of 3 days. On day 4 basal blood samples are taken. The 
Ji ptesma samples are analyzed for glucose concentrations using a YS12700 Dual Channel 
y Biochemistry Analyzer (Yellow Springs Instrument Co., Yellow Springs, OH) and insulin 
p concentrations using an ELI8A assay. 

% 

y The following Examples are Intended to illustrate the invention and are not to be 

construed as being limitations thereon. Temperatures are given in degrees Centr^rade. If 
g not mentioned othenwse, all evaporattons are perfomied under reduced pressure, 
g preferably between about 1 5 and 1 00 mmHg (= 20-1 33 mbar). The structure of final 
y products, intermediates and starting materials is confinned by standarel analytical methods, 
J e.g. microanalysis, melting point (mp) and spectroscopic characteristics (e.g. MS, IR, NMR). 
Abbreviations used are those conventional in the art. The concentratfon for [ak 
determinations is expressed in mg/mL 

Example 1 

1,1-Dioxo-5-phenyl-1,2,5-thiadiazoiid!n-3-one sodium salt 




A. N-suifamoylated-N-phenylglycine ethyl ester 

A solution N-phenylglydne ethyl ester (1.0 g. 5.58 mmol) and TEA (1.69 g. 16.7 
mmol) In MeCN, 3mL Is added dropwise to a freshly prepared solution of sulfamoyi chloride 
(5.58 mmol) in MeCN (5mL) over 20 min. The mixture is stined at room temperature (RT) 
for 16 h. The solvent is evaporated and the residue Is partitioned between EtOAc and 
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water . The organic layerTs dried over anhydrous sodium sulfate (NazSO^) and evaporated. 
The residue Is flash chromatographed on silica gel using 30% ^ 50% EtOAc in hexanes as 
eluent to afford the N-sulfamoylated-N-phenylglycine ethyl ester as a yellow solid: API-MS 
[M+1]* = 259. 

B. 1.1-Dioxo-5-phenyM^,5-thladiazolldln-3-one sodium salt 

A solution of the title A connpound. N-sulfamoyl-N-phenylglycine ethyl ester (23 mg. 

0.089 mmol) in EtOH is treated with IN aqueous sodium hydroxide (NaOH, 0.089 mL, 

0.089 mmol) and the mixture is stirred at RT for 3 h. The mixture is evaporated to dryness to 

afford 1.1-dioxo-5-phenyI-1.2.5-thiadla2olldln-3-one sodium salt as a white soUd- API-MS [M- 
ir=211. 

g Example 2 

W 5K2ADIamlnophenyO-1,1-dloxo-1A5-thjadlazoIidIn-3-one 

91 

hO 
<& 
UJ 



m 




g A. Glycine-N-sulfonlc add 2,4-dimethoxybenzylamrde 

Glycine methyl ester-N-sulfonic acid 2.4-dimethoxybenzylamide (14.9 g. 47.0 
mmol). is prepared analogously to the literature procedure as described by Ducry, L; 
Relnell. S.; Seller, P.; Diederich. F. Helvetica Chimica. Acta. 1999, 82, 2432-47, and is 
dissolved In 100 mL of 1.4-dioxane, then 94 mL of 1N aqueous NaOH solution is added. 
After 120 minutes, the 1.4-dioxane is evaporated in vacuo, and the remaining aqueous 
solution is extracted wtth diethyl ether. The aqueous solution is acidified with IN aqueous 
HQ solution and extracted with EtOAc two Omes. The organic layer is dried over 
anhydrous magnesium sulfate (MgS04). filtered and evaporated to dryness giving glycine- 
N-sulfonic acid 2,4-dimethoxyben2yIamlde: API-MS [M-lf = 303. 

B. 2-{2,4-Dimethoxyb8n2yl)-1,1-dloxo-1,2,5-thfadia2olldln-3-ono 

The title A compound, glydne-N-sulfonic acid 2.4-dimethoxybenzylamIde (14.3 g, 
47.0 mmol) is dissolved in 300 mL of THF, then hydroxybenzotriazole (HOBt, 7^0 g. 47.0 
mmol) is added as a solid and stin^d until dissolved. EDCI (9.01 g. 47.0 mmol) Is added as 
a solid and stirred for 10 min, followed by the addition of TEA (7.20 mL, 51.7 mmol). The 
reaction is stinred for 16 h. then evaporated under vacuo. The residue is partitioned 
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between 1 N aqueous H^fclution and EtOAc. The organic layer Is dried over aniiydrous 
MgS04. Filtration followed by evaporation gives an oil which solidified on standing. This is 
dissolved In hot EtOAc and flash chromatographed on silica gel with 40% EtOAc in 

hexanes to afford 2-(2,4-dimethoxybenryi)-1,1-dioxo-1.2.5-thladia20lidin-3-one as a white 
solid: API-MS [M-lf = 285. 

C. 2-(2,4^^llnethoxybenzyl)-5-{2,4-d^n^trophenyl)-1,1<lfoxo-1^j5-thiadla2olidin-3- 
one 

A solution of the title B compound, 2-(2.4-dlmethoxybenzyl)-1,1-dloxo-1.2,5- 
thladiazolldln-3-one (303 mg, 1.05 mmoi) in dry 1,4-dioxane (5 mL) under nitrogen 
atmosphere is treated with CszCOg (342 mg. 1.05 mmol). 1-Fluoro-2,4-dinitrobenzene (197 
mg. 1.05 mmol) is added and the mixture is stinned at RT for 16 h. The solvent is evaporated 
gj and the residue Is partitioned between EtOAc and 1 N aqueous HCI. The organic layer is 
g dried over anhydrous Na2S04 and concentrated. The residue Is flash chromatographed on 
p silica gel using 10% -> 100% EtOAc In hexanes as the eluent to afford 2-(2.4- 

dimethoxybenzyl>5-(2.4-dinitrophenyl)-1 .1-dioxo-1 .2.5-thiadiazolidin^ne as a yellow solid: 
UJ API-MS [M-1]=: 451. 
□ 

s 

Q D. 2K2ADImethoxyben2yl)-5-(2,4-dianiinophenyO-1,1-dloxo-1,2,54hiadla2olidln-3- 
□ on® 

W A mixture of the title C compound, 2-(2.4-dimethoxybenzyl)-5-(2.4-dlnltrophenyl)-1.1- 

^ dIoxo-1.2.54hiadlazolldin-3-one (200 mg. 4.42 mmol) In 20 mL of MeOH/EtOAc (3:1) and 

10% palladium on carbon (100 mg) is shaken under hydrogen atmosphere at 40 psi for 1 h. 

The catalyst is removed by filtration and the solvents aiB evaporated to afford 2-(2,4- 

dlmethoxy-benzyl)-5-(2.4-diamlnophenyl)-1.1-dioxo-1,2.5-thladla2olldin-3-one as a brown 
solid: API-MS [M+1]* = 393. 

E. 5-(2,4-DiaminophenyI)-1 ,1 -dioxo-1 .2,5-thiadlazoiidin-3-one 

A solution of the title D compound, 2-(2.4-dimethoxyben2yl)-5-(2,4-diaminophenyl)-. 
1.1-dioxo-1.2.5-thiadiazolidin-3-one (40 mg. 0.10 mmol) is stin^d in 4mL of TFA/ CH2CI2 
(1:1) at RT for 16 h. The volatlles are evaporated and the residue Is stirred in 4 mL of 
Mecivj/water (1:1) for 20 min. The mixture is filtered through a 0.2 Acrodisc and the 
solvents are evaporated. The residue is triturated from diethylether (EtaO) to give 5-(2.4- 
diaminophenyl)-1,1<lioxo-1,2.5-thiadiazolidin-3-one TFA salt as a brown solid: API-MS 
fM+1]* = 243. 
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Example 3 

3-(1,1,4-Trioxo-1^,5-thiadiazoIidfn-2-yl)benzoic acid methyl ester 

.o 




A. 3-I5-(2,4-DImethoxyfaenzyI)-1,1,4-trioxo-1A5-thiadiazolidfn-2-ylIbenzolcacld 
methyl ester 

Asolufion of the title B compound In Example 2. 2-(2,4-dimethoxybenzyl)-1.1-dioxo- 
1,2,5-thiadla2oIidin-3-one (115 mg. 4.02 mmol) and 3-methoxycarfaonyl phenylboronic acid 
(145 mg, 8.04 mmol) In 1.4-dloxane (6 mL) Is treated with copper(ll) acetate (110 mg. 6.03 

J mmol) and CszCOa (262 mg, 8.04 mmol). The mixture Is stin^d at RT for 1 6 h and the 

solvent Is evaporated. The residue is partitioned between EtOAc and IN aqueous HCI. The 

m organic layer is dried over anhydrous NazSO* and concentrated. The residue Is flash 

chromatographed on silica gel using 30% EtOAc in hexanes as the eiuent to give 3-[5-(2,4- 

W dimethoxybenzyl)-1 ,1 .4-trloxo-1 .2.5-thiadla2olldin-2-yOben2oic add methyl ester as a clear 
oil: API-MS [M+NH4r = 438. 

i . 

A solution of the title A compound, 3-[5-(2,4-dimethoxybenzyl)-1 ,1 ,4-trioxo-1 ,2,5- 
thiadlazoIidln-2-yl]benzolc add methyl ester is stinned in 2 mL of TFA/CH2CI2 (1 :1) at RT for 
16 h. The volatiles are evaporated and the residue Is stirred in 4 mL of IWeCNAwater (1:1) for 
20 min. The mixture is filtered through a 0.2 ^UW Acrodisc and evaporated. The residue Is 
triturated from EtaO at -60°C to give 3-(1 .1 ,4-trioxo-1 ,2.5-thiadia2oIidln-2-yl)benzoic add 
methyl ester as a pink solid: API-MS [M-l]" = 269. ' 

Example 4 

3-(1 ,1 ,4-Trioxo-1 ,2,5-thiadlazolidin-2-yl)4>enzoic acid 
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A solution of so^^hydroxide (105.4 mg, 2.64 mmol) in water72.64g) is added to a 
solution of the Example 3 title compound. 3-{1,1,4-Trloxo-1,2.5-thiadiazolidin-2-yI)-benzoic 
add methyl ester <37.1mg, 0.137 mmol) in MeOH (5.48 mL). This is allowed to stir 13 h and 
then is neutralized by addition of IN aqueous HCI (2.64 mL). The reaction mixture Is loaded 
onto a preparative reverse phase HPLC column (YMC CombiPrep Pro CI 8, 50 x 20 mm 
I.D., particle size S-5 micron, 12 nM) in two equal allquots and eluted at 30 mL/min with a 
gradient of 100:0 (water containing 0.1% TFA: acetonitrile) for 0 min to 2.5 min. then to 
10:90 at 5.5 min. Then held at 10:90 until 7 min. Fractions containing product are 
combined and concentrated on a Savant Speedvacto yield 3-(1,1 .4-trioxo-1,2,5- 
thiadiazolidln-2-yl)-benzorc acid as a white powder API-Ms [M-HT = 255.09. 

Example S 

S-(4^lnoniethylphenyO-1,1-dioxo-1,2,5-thiadlazolidin-3-one 



The title compound Is prepared analogously to Example 3: API-MS [M-l]" = 240 



Q Example 6 

□ [2-(1 J,4-Trioxo-1,2,5-thiadlazolidin-2-yl).phenyl]^cetic acid methyl ester 




A. (2-Nitro-phenyi)-acetic acid methyl ester 

(2-Nitro-phenyl)-acetic add (10.93 g, 60.3 mmol) is dissolved in MeOH (200 mL) and 
HCI gas is bubbled through the solution for 10 min. The reacHon is stirred capped for 18 h. 
then concentrated under reduced pressure to yield (2-nltro-phenyl)-acetic add methyl ester 
as a yellow oil. 

B. (2-Amlno-phenyl) acetic acid methyl ester 
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The title A compSBrid. (2-nitro-phenyl)-acetic acid methyl ester (5.0 g. 25.6 mmol) is 
dissolved In MeOH (125 mL) in a Pan- Bottle. It is purged with nitrogen, then added RO2 
(185 mg), then placed on a Pan- Shaker under 50 to 55 psi of hydrogen with shaldng for 
^.5 h. The reaction is opened and filtered through celite, and concentrated to yield (2- 
amino-phenyl) acetic add methyl ester as an amber oil: API-MS IM+1]* = 166. 

C. P-(tert-Butoxycarbonylmethyl-amino)-phenyl]-acetic acid methyl ester 

The title B compound, (2-amino-phenyl) acetic add metiiyl ester (4.2 g, 25.4 mmol) 
is dissolved In DMF (30 mL). Powdered potassium carbonate (8.78 g, 63.5 mmol) and tert- 
butyi bromoacetate (4.12 mL, 27.9 mmol) are added and the reaction Is stirred at room 
temperature for 18 h and then at SO^C for 1 h. The reaction is dfluted witti water (300 mL) 
and extracted wftii EtOAc (2 x 200 mL). Combined EtOAc layere are washed further wtth 
p water (2 x 1 00 mL) ttien brine (1 00 mL) and dried over anhydrous MgS04. filtered and 
a concentiated In vacuo to give a viscous brown oil. This residue Is chromatographed on a 
^ 1 10 g silica gel RedlSep (Isco Inc.) column witti a 30 mL/mIn gradient elution of 10:90 
■g (EtOAehexane) to 25:75 over 30 min. Fractions containing product are combined and . 
2 evaporated to yield [2-(tert-butoxycarbonylmettiyl-amino)-phenyl]-acetic add methyl ester as 

P a dear amber oil: API-MS [M+1]* = 280. 

s ^ 

^ D. N-(tert-Blltoxycarbonyi-sulfamoyO-N-I2-(methoxyca^bonyImethyl)^>henyl]- 
^ glycine tert-butyl ester 

Q Chlorosulfonylisocyanate (1 .42 mL. 1 6.4 mmol) is added to CH2CI2 (20 mL) In a dry 

flask under argon balloon, and cooled witfi stining in an Ice/salt/Water batti. tert-Butanol 
(1.57 mL, 16.4 mmol) is added to tiiis solution and stinred while maintaining the cooling for 1 
h. Then a solution of the titie C compound, [2-(tert-butoxycarbonyImettiyl-amino>phenyO- 
acetic acid metiiyl ester (3.84 g, 13.7 mmol) and TEA (5.7 mL. 41.1 mmol) in CH2CI2 (90 
mL) is rapidly cannulated into this above mentioned stirred, cooled solution. During 18 h tiie 
reaction slowly warmed to RT. then concentrated and partitioned between EtOAc and 0.5 N 
aqueous HCI (2 x 50 mL). The organic solution is washed with brine (25 mL). dried over 
anhydrous IVIgS04, filtered and concentrated. The resulting residue is chromatographed on 
a 110 g silica gel RedlSep (Isco Inc.) column witti a 30 mUmin gradient elution of 10:90 
(EtOAahexane) to 30:70 over 30 min. maintained at 30:70 for 15 min then to 50:50 over 6 
min. Fractions containing product are combined and evaporated to give an oil which on 
standing In a high vacuum foamed to yield N-(tert-butoxycarbonyl-sulfamoyl)-N-[2- 
(mettioxycarbonylmethyl)-phenyl]-gIydne tert-butyl ester as a white foam: API-MS [M-l]" = 
457. 
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E. N-Sulfiamoyi-N-[2-(methoxycarbonylmethyl)-phenyl] glycine 

The title D compound. N-(terl-butoxycarbonyl-sulfamoyl)-N-[2-(methoxycarbonyl- 
methyf)-phenyn-glyclne tert-butyl ester (1.87 g, 4.07 mmol) is dissolved In a mixture of TFA 
(35 mL) and CH2CI2 (35 mL) and stirred for 30 min. The reaction is concentrated in vacuo, 
then triturated with diethyl ether to yield N-«ulfamoyl-N-{2-(methoxycarbonylmethyl)-phenyl] 
glydne as a dear glass. 



F- [2-(1 ,1.4-Trioxo-l;2.5-thladlazolidin-2-yl)-phenyl]-acetlc acid methyl ester 

Carbonyl dilmldazole (60 mg, 0.37 mmol) is added as solid to a solution of the title E 
compound, N-8ulfamoyl-N-[2-(melhoxycarbonylmethyl)-phenyl] glydne (112 mg. 0.37 mmol) 
In THF (5 mL). After 65 h. the solvent is removed by evaporation. The residue is taken up 
In EtOAc and washed with 1 N aqueous HCI followed by brine. The organic solution Is dried 
p over anhydrous MgS04. filtered and concentrated. This residue is then evaporated from 
^ diethyl ether to yield (2-(1 ,1 ,4-trioxo-1 .2.5-thladlazDlldln-2-yl)-phenyl]-acetic add methyl 
ester as a white foam: API-MS [M-l]" = 283 

'S 

Q Example 7 

Q .1 *4-Trioxo-1 ^,5>thiadlazolidin-2-yl)-phenyq-acetic acid 



HO 



o 

JO— \ 



A solution of 2N aqueous NaOH (2.0 mL, 4.0 mmol) is added to a solution of the title 
F compound in Example 11, [2-(1.1.4-trioxo-1.2.5-thiadiazolidin-2-yl)-phenyO-acetlc add 
methyl ester (57 mg. 0.20 mmol) in MeOH (2.0 mL). This is allowed to stir 3 h. then 
neutralized by addition of 2N aqueous HCI (2.0 mL). The reaction mixture is concentrated on 
a Savant Speedvac to give a yellow solid (mostly sodium chloride). This Is triturated with 
EtOAc. filtered and evaporated to give a yellow solid. This is dissolved In 2 mL water loaded 
onto a preparative reverse phase HPLC column (YMC CombiPrep Pro C18, 50 x 20 mm 
I.D., particle size S-5 micron. 12 nM) In one aliquot and eluted at 30 mUmm with a gradient 
of 90:10 (water containing 0.1% TFA:acetonitrile) at 0 min to 10:90 at 5 mIn. Then held at 
10:90 until 7 min. Fractions containing product are combined and concentrated on a Savant 
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I ,T^trioxo-1 ,2,6-thlacllazolidin-2-yl)-phenyn-acetic a 



Speedvac to yield [2-(1,Whoxo-1,2.6-thladlazolidln-2-yl)-phenyQ-ace!ic acid as a white 
solid: API-MS [M-1]- = 269. 



Example 8 

5-(4'lodo-phenyl)-1,1-ciloxo-i;2,5-thia(llazoliclin-3-one 




A. N-(2-Trimethylsilylethoxycarbonyl^ulfamoyO-N-(4-lodo-phenyl)gIycine methyl 
ester 

Chlorosulfonylisocyanate (3.97 mL. 45.6 mmol) is added to CH2CI2 (50 mL) In a dry 

300 mL Schlenk flask under argon balloon, and cooled with stirring in an Ice/salt/water bath. 

Trimethylsilylethanol (6.53 mL, 45,6 mmol) Is added to this solution and stin-ed while 

maintaining the cooling for 1h. Then a solution (4-!odophenylamino)acetic acid methyl ester 

(4.43 g, 15.2 mmol, obtained by alkylatlon of 4-iodoaniiine using the method of Tohru 

Fukuyama at. al., Tet Lett. 1997. 38 (33), 5831-34) and TEA (8.69 mL, 62.32 mmol) in 

CH2CI2 (50 mL) is rapidly canhulated into this above mentioned stirred, cooled solution. After 

30 min the reaction is poured into 400 mL of 1N aqueous HCI and extracted with EtOAc. 

The organic layer is washed an additional time with IN aqueous HCI. separated, dried over 

anhydrous NagSO*. filtered and concentrated. The resulting residue Is chromatographed on 

a 110 g silica gel RediSep (Isco Inc.) column with a 30 mUmin gradient elution of 5:95 

(EtOAKCHaCy to 10:90 over 15 mIn. Fractions containing product are combined and 

evaporated to give an oil which on standing in a high vacuum solidified to yield N-(2- 

trlmethyIsllylethoxycarbonyl-sulfamoyl)-N-(4-iodo-phenyl)glycine methyl ester as a yellow 
solid. 



B. 5-(4-lodo-phenyl)-1.1-clloxo-1^^-thladlazolidln-3-one 

Tetrabuiylammonlum fluoride (6.39g. 24.48 mmol) is added as a solid to a solution of 
the title A compound. N-(2-trlmethylsllylethoxycartJonyl-sulfamoyl)-N-(4Hodo-phenyl)glyclne 
methyl ester (3.15 g, 6.12 mmol) in freshly distilled tetrahydrofuran (60 mL). The reaction Is 
stin-ed under argon balloon and heated In a Q(fC oil bath. The reaction Is monitored by 
reverse phase HPLC (YMC CombiScreen Pro CI 8. 50 x 4.6 mm I.D.. particle size S-5 
micron, 12 nM) eluting at 3 mL/min with a gradient of 90:10 (water containing 0.1% TFA: 
acetonitrlle) to 10:90 at 7.0 min. Starting material has a retention time of 4.88 min and tiie 
product has a retention time of 2.83 min. After 24 h tiie reaction is poured Into 500 mL of 
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1N aqueous HCI and extracted with EtOAc. The EtOAc is separated and treated with 
Na2S04 and charcoal. This is filtered through celite and concentrated to give an oil. This Is 
recrystafeed with EtOAc/hexane (and some additional charcoal) to yield 5-(4-iodo-phenyI)- 
1,1-dloxo-1,2,5-thladiazolidln-3-one as a light yellow powder: mp = 191-193C, API-MS [M- 
HI' = 336.8. 

Example 9 

(S)-2-Amlno-3-[4-(1,1,44rioxo-1,2,5-thladiazolidin-2-yl)-phen^^ add benzyl 

ester 



s ^ 

A. 5K4-lodo-phenyO-2K4^ethoxy-benzyl)-1,1-;dioxo-1^,5-thfadiazolidin-3-one 

g The title B compound In Example 8. 5-(4-lodo-phenyl)-1 .1-dioxo-1 .2,5-thladfazolldin- 

3-one (355.9 mg, 1 .05 mmol) is dissolved In tetrahydrofuran (20 mL) in a 40 mL capacity 
p septum capped vial, and stimad under argon balloon. Triphenylphosphlne (552 mg, 2. 1 1 

Q mmol) is added as a solid and stirred until dissolved, then 4-methyoxybenzyl alcohol (0.156 

J mL, 1 .26 mmol) is added by syringe. The stinned reaction is cooled in an Ice bath, and 

y disopropyl azodlcarboxyiate (0.41 5 mL, 2. 1 1 mmol) is added slow dropwise by syringe. 

M After two h, the reacUon is concentrated in vacuo, then taken up in CH2a2 and 

chromatographed on a 35 g silica gel RediSep coiumn (Isco. Inc.) with a 30 mUmin gradient 
elution of 10:90 (EtOAc:hexane) to 30:70 over 15 min. Fractions containing product are 
combined and concentrated to give 5-(4-iodo-pheny!)-2-(4-methoxy-benzyl)-1.1-dioxo-1,2,5- 
thiadiazolldin-3-one as a white solid. 'H-NMR (300 MHz, CDCI3) 3.80 (s, 3H), 4.37 (s, 2H), 
4.79 (s. 2H), 6.89 (d, J = 7.5, 2H. aryl), 7.03 (d. J = 7.5. 2H aryl). 7.41 (d, J = 7.5, 2H), 7.73 
(d, J = 7.5, 2H). 



B. (S)-2-tert-Butoxycarbonylamino-3-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5- 
thIadiazolIdin-2^yl]-phenyl}-propionicacld ben^l ester 

Zinc foil (99.9% Aldrich 35.602-6, 775 mg. 11.85 mmol) is cut in small pieces and put 
In a heat dried 40 mL vial with septum cap under argon balloon. Added DMF (freshly 
distilled firam CaHa under argon, 4.5 mL) and then 1.2-dibromoethane (0.033 mL. 0.38 
mmol), and heated in a 50''C water bath for 10 min. Let cool 5 mIn. then added trimethyfsityl 
chloride (0.19 mL. 0.153 mmol) and let stir 25 min. (R)-2-tert-Butoxycarbonylamino-3-lodo- 
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propionic add benzyl eil^Fluka, 2.18 g. 5.37 mmol) is then dissolvedin DMF (10 mL) and 
added to the stirred Zinc mixture by syringe. TLC shows this is gone within 15 min (silica 
gel, 30% EtOAc/hexane. phosphomoybdic acid stain). The title A compound, 5-(4-iodo- 
phenyI)-2-(4-methoxy-benzyl)-1.1.dIoxo-1.2,5-thiadiazoHdln-3-one (1.75 g, 3.82 mmol). tri-o- 
tolylphosphine (232.5mg. 0.764 mmol) and tris(dlbenzylldeneaoetone)-dipalIadium(0) 
(175mg. 0.191 mmol) are then added as solids to a separate heat dried 100 mL Schlenl< 
flask under argon balloon. Rapidly added DMF (13 mL) to this, and then decanted off the 
zinc reagent fomied in the previous vessel from the unreacted zinc, and added it to the Pd 
catalyst containing mixlure. After 1.5 h, the resulting reaction mixture is poured into a 
mixture of saturated ammonium chloride solution (200 mL) and water (200 mL). Extracted 
with EtOAc (2 X 250 mL). Washed combined EtOAc layers with water (1 x 200 mL) and 
^ brine (1 x 200 mL) and then filtered through celite to removed a strong gray precipitate, 
g Dried over anhydrous Na2S04, filtered and concentrated to give a dari< red brown oil. TTiis is 
^1 chromatographed on a 110 g silica gel RediSep column (Isco. Inc.) with a 30 mL/min 
g gradient elution of 0:100 (EtOAc:methylene chloride) to 10:90 over 25 min. Fractions 
■ij containing product are combined and concentrated to yield (S)-2-tert-butoxycarbonylamino- 
g 3-{4-[5-(4-methoxy.benzyl)-1 .1 .4-trioxo-1 .2.5-thiadiazolidin-2-ya-phenyl}-propionic acid 

benzyl ester as a white solid after tritruration with diethyl ether API-MS [M+NKff = 627 0 
[M-HC02l- = 654.1. 

Q 

Q C. (S)-2-Amlno^-I4-(1.1^trloxo-1 A5-thladlazolldln-2-yl)-phenyll-proplonic acid 
rU benzyl ester 

The title B compound, (S)-2-tert-butoxycarbonylamino-3-{4-[5-(4-methoxy-benzyl)- 
1,1 .4-trioxo-1 .2.5-thiadiazolidin-2-yl^phenyl^proplonic acid benzyl ester (40 mg. 0.066 
mmol) Is dissolved in TFA (1.32 mL) containing tert-butyldimethylsilane (0.033 mL. 0.198 
mmol) in a 1 dram vial. The reaction is monitored by reverse phase HPLC (YMC 
CombiScreen Pro C18. 50 x4.6 mm I.D., particle size S-5 micron. 12 nM) eluting at 3 
mL/mIn with a gradient of 90:10 (water containing 0.1% TFA:acetonitrile) to 10:90 at 7.0 
min. Starting material has a retention time of 4.97 min and a new peak has a retention time 
of 3.09 min. the starting material without the tert-butoxylcarbonyl group as an "intermediate". 
[M+HT = 510. After 25 min at room temperature, the reaction is heated in an 80°C oil bath ' 
for an additional 25 min. A new peak by HPLC has a retention time of 2.02 min, 
conesponding to the desired product The reaction is removed from tfie heat, filtered 
through florisil to remove a black predpltate and concentrated on a Savant Speedvac. The 
resulting residue is triturated wiOi diethylether to give a white solid. This material is purified 
on a preparative reverse phase HPLC column (YMC CombiPrep Pro C18. 50 x 20 mm I.D., 
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particle size S-5 micron, iTriM) in two equal aliquots and eiuted at 30 mUmin with a 
gradient of 90:10 (water containing 0.1% TFAracetonitrile) at 0 min to 10:90 at 5.0 min, then 
held at 10:90 until 7 min. Fractions containing product are combined and concentrated on a 
Sa>^t Speedvac to yield (S)-2-amino-3-[4-(1 .1 ,4-trioxo-1 .2,5-thiadia2olldin-2-yI)-phenyl]- 
propionic acid benzyl ester as a white foam: API-MS [M-1]~ = 388.0. 

Example 10 

(S)-2-Amlno-^-[4K1,1,4-trioxo-1,2,5-thiadiazolidln-2-yl)-phenyl]-p^^^ acid 




_ OH 

gi A. (S)-2^:ert-Butoxycart)onylamino^-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5- 
^ thiadiazolidin-2-yq-phenyl}-propionfc acid 

W The title B compound In Example 9, (S)-2-tert-butoxycarbonylamino-3-{4-[5-(4- 

f metho}(y-ben^)-1 ,1 ,4-trioxo-1 ,2.5-thladiazolldin-2-y|]-phenyl}-propion!c add benzyl ester 
Q (107 mg, 0.176 mmol) is dissolved In a 1 :1 mixture of EtOAc:EtOH (50 mL) In a 200 mL Parr 
^ bottle. 10% Palladium on carbon (30 mg) is added as a soild and the reaction mixture is 
i^' hydrogenated on a Pan- Shalcer Apparatus at 41 psi of hydrogen for 2.5 h. The reaction 
mixture is filtered through celite and concentrated in vacuo to give (S)-2-tert- 
butoxycarbonylamino-3-{4-[5-(4-methoxy-ben2yl)-1 ,1 ,4-trioxo-1 ,2,5-thladiazolid!n-2-yll- 
phenyl}-proplonlc add as a white foam: API-MS [IW-Hl" = 518.1. 

B. (S)-2-Amlno-3-[4-(1 J Atrioxo-1^,5-thladiazolldln-2*yl)-pheny^^ acid 

The title A compound, (S>-2-tert-buto)Qrcarbonylamlno-3-{4-[5-(4-methoxy-benzyl)- 
1,1,4-trioxo-1,2,5-thiadiazoIidin-2-yll-phenyl}-propionicacld (84.5 mg, 0.163 mmol) is 
dissolved in TFA (3.26 mL) containing tert-butyldimethylsilane (0.081 mL, 0.498 mmol) In a 
20 vial. The reaction Is monitored by reverse phase HPLC (YMC CombiScreen Pro CI 8. 50 
X 4.6 mm I.D., particle size S-5 micron, 12 nM) eluting at 3 mL/min with a gradient of 90:10 
(water containing 0.1% TFA:acetonitrile) to 10:90 at 7.0 min. Starting material has a 
retention time of 3.85 min and a new peak has a retention time of 2.50 min, the starting 
material without the tert-butoxylcarbonyl group as an "intermediate", [M+H]* = 420, After 20 
min at RT, the reaction is heated in an 80°C oil bath for an additional 45 min. A new peak 
by HPLC has a retention time of 0.52 min, corresponding to the desired product. The 
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reaction is removed frdffnhe iieat, filtered tlirough florisil to remove a blacic predpltate and 
concentrated on a Savant Speedvac. Tfie resulting residue is triturated witii diethyletiier to 
give a wliite solid. Tlils material Is purified on a preparative reverse pliase HPLC column 
(YMC CombiPrep Pro C18, 50 x 20 mm I.D., particle size S-5 micron. 12 ryM) in two equal 
aliquots and eluted at 30 mL/mIn with a gradient of 1 00:0 (water containing 0. 1 % 
TFA:acetonltrile) at 0 min to 70:30 at 5.0 min. then to 10:90 by 7 min. Fractions containing 
produrt are combined and concentrated on a Savant Speedvac then triturated vwth a 
mixture of 10% dimethylsuHoxIde (DMSO):acetonltrile to yield (S)-2-amino-3-[4-(1 .1,4-trioxo- 
1,2,5-thiadlazolidln-2-yl)-phenyQ-propfonic add as a white solid: APi-MS [1\/I-1]' = 298.0. 

Example 11 

(S)-2rAcetyIamlno-N^(S)-1-penlylcarbamoyl-2-I4-(1J^loxo-1,2,54hladla2olldin-2^^ 
Phenyq-ethyl}-3-phenyl-propionamide 

b 

CI 

» 

g 
R 

^ A. ((S)-2^4K5-(44lflethoxy4)en2yf)-1.1Atrioxo-1,2,54hladiazolldin-2-yr|-phenyIH- 
ni pentylcarbamoyl-ethyl)-carbamic acid tert-butyl ester 

HOBt (27 mg. 0.175 mmol). pentyl amine (0.020 mL, 0.175 mmol) and 1-ethyI-3-(3- 
dlmethyl-amlnopropyl)carbodilmide hydrochloride (37 mg, 0.192 mmol) are added to a 
solution of title A compound in Example 10, (S)-2-tert-Butoxycarbonylamlno-3-{4-t5-(4- 
methoxy^benzyl)-1.1.4-tri6xD-1.2.5-thladfa2X3lldln-2-yr|.phenyl}-propIonicacid (91 mg, 0.175 
mmol) In methylene chloride (4 mL) and this Is stirred at RT for 2h. The reaction Is then 
concentrated In vacuo and talcen up In EtOAc which Is successively washed with IN 
aqueous HCI, saturated sodium bicarbonate solution and then with brine. It is then dried 
over magnesium sulfate, filtered and concentrated to give a white solid. This is 
chromatographed on a 10 g silica gel RediSep (Isco Inc.) column with a 30 mL/min gradient 
elution of 30:70 (EtOAc:he)cane) to 60:40 over 1 0 min. Fractions containing product are 
combined and evaporated to yield ((S)-2-{4-[5-(4-methoxy-benzyl)-1.1.4-trioxo-1,2,5- 
thiadiazo!idin-2-yl]-phenyl}-1-pentylcart)amoyl-ethyl)-cariaamlc add tert-butyl ester as a white 
solid: API-iWS [M+1]* = 589. 
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B. (S)-2-Amino-3H4-[5-(4-methoxy-benzyi)-1,1Atrioxo-1,2,54hiadiazoli^ 
phenyl}-N-pentyl-propionamide 

The title A cx»mpond, ((S)-2-{4-[5-(4-methoxy-benzyl)-1 ,1,4-trioxo-1,2,5-thiadiazolidin- 
2-yl]iDhenyl^1-pentylcarbamoyl-ethyl)-carbamicacid tert-butyl ester (64 mg, 0.108 mmol) is 
dissolved in methylene diloride (1 mL), then TFA (1 mL) is added. After 20 min, the solvent 
is evaporated under stream of nitrogen. The residue is partitioned between EtOAc and 
saturated sodium bicarbonate, and the organic solution Is washed with brine, dried over 
anhydrous MgS04, filtered and concentrated to yield (S)-2-amino-3-{4-[5-(4-methoxy- 
benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-N-pentyl-propionamid^ as a white solid: 
API-MS [M+ir = 489. 



m C. (S)-2-Acetylanilno-N-((S)-2-{4-[5-(4-methoxy4ienzyl)-1J,^^^ 

Ja thIadlazolidin-2-yq-phenylH-pentylcarbamoyl-ethyl)-3-i>henyl-pro^ 

$5 HOBt (16 mg. 0.102 mmol), (S)-2-Acetylamino-3-phenyI-propionic acid (21 mg, 

^ 0.102 mmol) and EDCI (21 mg, 0.1 12 mmol) are added to a solution of the title B 

compound, (S)-2-amlno-3-{4-[5-(4-metho)Q^-benzyl)-1 ,1 ,4-tr!oxo-1 ,2,5-thladla2X)lldin-2-yll- 
phenyl}-N-pentyl-propionamlde (50 mg, 0.102 mmol) in methylene chloride (3 mL) and the 
P reaction is stirred at RT for 2.5 h. The reaction is concentrated in vacuo and the product is 
JJ taken up In EtOAc. The organic solution is successively washed with 1 N aqueous HCI, 
Ul saturated sodium bicarbonate solution and brine, dried over anhydrous MgS04, filtered and 
concentrated to yield (S)-2-aoetylamino-N-((S)-2-{4-[5-(4-methoxy-benzyl)-1 ,1 ,4-trioxo-1 ,2,5- 
thladiazolidin-2-yl]-phenyl}-1-pentylcarbamoyl-ethyl)-3-phenyl-propionamide as a white 
foam: API-MS [M+1]* = 678. 



D, (S)-2-Acetylam]no-N-{(S)-1 -pentylcarbamoyi-2-[4-(1 ,1 ,4-trioxo-1 AS- 
thiadiazolidin-2-yl)-phenyl]-ethyl}-3-phenyi-propionamide 

The title C compound, (S)-2-Acetylamino-N-((S)-2-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo- 

1 ,2,5-thiadla2olidin-2-yri-phenyl}-1-pentylcarbamoyl-ethyl)-3-phenyl-propionamide (49 mg, 

0.07 mmol) is dissolved in TFA (1.4 mL) containing tert-butyldimethylsilane (0.035 mL, 0.21 

mmol) and heated at 80°C for 1h. The reaction is concentrated under nitrogen stream to 

give an oil containing a fine dark suspension. This is taken up In 60% acetonitrile in water, 

then water (1 mL) is added, and the mixture filtered through a 0.1 micron Acrodisc filter. The 

resulting mixture is loaded onto a preparative reverse phase HPLC column (YMC 

CombiPrep Pro C18, 50 x 20 mm i.D., particle size S-5 micron, 12 nM) in three aliquots and 

eluted at 30 mL/mfn with a gradient of 90:10 (water containing 0.1% TFA:acetonitriIe) at 0 
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min to 10:90 at 5 mm. Tnen held at 10:90 until 7 min. Fractions containing product are 
combined and concentrated on a Savant Speedvac to yield (S)-2-acetylamino-N-{(S)-1- 
pentylcarbamoyl-2-{4-(1 , 1 ,4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-phenyO-ethyl}-3-phenyl- 
propionamide as a white solid: API-MS [M-lf = 556. 

Example 12 

(S)<2-Acetylamino-3-phenyl-N-{(S)-1 •(4-phenyl-butylcarbamoyl)-2-[4-(1 .1 ,4-trloxo-1 ,2,5- 
thiadiazolidln-2-yl)-phenyl]-ethyl}-propionainlde 




A. I(S)-2-{4-[5.(4-Methoxy.ben2yl)-1 ,1 ,4-trioxo-1,2,54hiadiazolidln-2-yQ-phenyl}-1 - 
(4-phenyl-butylcarbamoyl)-ethyq-carbamic acid tert-butyl ester 

HOBt (30 mg, 0.196 mmol), 4-phenyl butyl amine (29 mg, 0.196 mmol) and EDCI (41 mg, 
0.216 mmol) are added to a solution of the titie A compound in Example 10, (S)-2-tert- 
Butoxycarbonylamino-3-{4-[5-(4-methoxy-benzyl)-1 ,1 ,4-trioxo-1 ,2.5-thiadiazolidin-2-yl]- 
phenyl}-proplonicacld (102 mg, 0.196 mmol) In methylene chloride (5 mL) and this is stin-ed 
at RT for 2 h. The reaction is then concentrated in vacuo and taken up in EtOAc which is 
successively washed with 1N aqueous HCI. saturated sodium bicarbonate solution and 
brine. The organic solution is Uien dried over anhydrous IWgS04, filtered and concentrated 
to give a white solid. This Is chromalographed on a 10 g silica gel RediSep (Isco Inc.) 
column wltti a 30 mUmin gradient elution of 30:70 (EtOAKhexane) to 60:40 over 10 min. 
Fractions containing product are combined and evaporated to yield [(S)-2-{4-t5-(4-methoxy- 
benzyl)-1 , 1 ,4-trioxo-1 ,2,5-thiadlazolklln-2-yO-phenyl}-1-(4-phenyl-butylcari3amoyl)-ethyO- 
carbamic add tert^juiyi ester as a white solid: API-MS [M+l]* = 651. 



B. (S)-2-Amino-3-{4-[5-(4-metho}qr-benzyl)-1,1,44rioxo-1^,54liiadIazolIdin-2-^]- 
phenyi}-N-(4-phenyl-butyO-propionamide 

The titie A compound. [(S)-2-{4-[5-(4-Methoxy-ben2yl)-1,1.4-trioxo-1.2.5- 
tiiiadlazolid[n-2-yl]-phenyI}-1-(4-phenyl-butylcari3amoyl)-ethyll-carbamic acid tert-butyl ester 
(67 mg, 0.102 mmol) Is dissolved in methylene chloride (1 mL), then TFA (1 mL) Is added. 
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After 30 min, the solvent l§ evaporated under stream of nitrogen. The residue is partitioned 
between EtOAc and saturated sodium bicarbonate, and the organic solution Is washed with 
brine, dried over anhydrous MgS04, filtered and concentrated to yield (S)-2-amlno-3-{4-[5- 
(4-metho)v-benzyl)-1 .1 ,4-trioxo-1 .2,5-thiadiazoIidin-2-yl]i)henyl}-N-(4-phenyl"butyl)- 
propionamide as a gum: API-MS [M+1]* = 551. 

C. (S)-2-AcetylamIno-N4(S)-2^4-I5-{4-methoxy-benzyl)-1,1,44rioxo-1^ 
thiadiazolidin-2-yI]-phenyIHK4-phenyl-butylcarbamoyl)-ethyl]-3-phenyl-p 

HOBt (16 mg, 0,107 mmol), (S)-2-acetyIamino-3-phenyl-propionicacid (22 mg, 0.107 
mmol) and EDO! (23 mg, 0.1 18 mmol) are added to a solution of the title B compound, (S)- 
2-amlno-3-{4-[5-(4-methoxy-benzyl)-1 J ,4-trioxo-1 ,2,5-thiadlazolidi 
phenyl-butyl)-proplonamide (56 mg, 0.107 mmol) In methylene chloride (3 mL) and tiie 
reacQon is stirred at room temperature for 4 h. The reaction is then concentrated In vacuo 

Q and the product is taken up in EtOAa The organic solution is successively washed with 1 N 

UJ 

t|i aqueous IHCI, saturated sodium bicarbonate solution and brine, it is then dried over 

1^ anhydrous MgS04. filtered and concentrated to yield (S>-2-acetylamlno-N-[(S)-2-{4-I5-(4- . 

Jj methoxy-benzyl)-1 .1 ,4-trioxo-1 ,2,5-thladiazolidln-2-yl]-phenyl>-1-(4-phenyl-butylcarbamoyl)- 

P ethyO-S-phenyl-proplonamide as a white foam: API-MS [IW+I]* = 740. 



f D. (S)-2-AcetyIamino-3-phenyl-N-{(S)-1-(4-phenyi-butyIcarbamoyl)-2-[4-(1,1,4- 

d 

y trloxo-1 ,2,54hiadiazolidin-2^)-phen^-ethyi}-proplonainide 

g The title C compound, (S)-2-Acetylamino-N-[(S)-2-{4-[5-(4-methoxy-benzyl)-1 ,1 ,4- 

trioxo-1,2,5-thiadiazolidin-2-yq-phenyl}-1-(4-phenyl-butylcarbamoyl)-ethyQ-3-phenyl- 
proplonamide (50 mg. 0.067 mmol) is dissolved in TFA (1.3 mL) containing tert- 
butyldimetliylsllane (0.033 mL, 0.20 mmol) and heated at 80°C for 4 h. The reaction Is 
concentrated under nitrogen stream. The residue Is dissolved in diethyl ether and the 
solvent is evaporated to give a solid. The solid Is taken up in acetonitrile / water / Di\ASO 
(2:11:1), vortexed, centrifuged and decanted. The resulting solution is loaded onto a 
preparative reverse phase HPLC column (YMC ComblPrep Pro C18, 50 x 20 mm I.D., 
particle size S-5 micron, 12 nM) in four aliquots and eluted at 30 mL/min with a gradient of 
90:10 (water containing 0.1% TFA:acetonltri!e) at 0 min to 10:90 at 5 min. Then held at 
10:90 until 7 min. Fractions containing product are combined and concentrated on a Savant 
Speedvac to yield (S)-2-acetylamlno-3-phenyl-N-{(S)-1-(4-phenyl-butylcarbamoyl)-2-[4- 
(1,1,4-trio>«)-1,2,5-thladla2olidlrv-2-yl)-phenyl]-ethyl}-proplonamide as an amorphous white 
foam: API-MS [M-HT = 618. 
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Example 13 

[4-(2-{(S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-[4-(1 ,1 ,4-trioxo-1 ,2,5- 
thiadiazolidin-2-yl)-phenyl]-propionylamino}-8thyl}-phenyi]-acetic 




o 




H 



A. (S)-2-Aiiiino-3-C4-[5-(4-nnethoxy-benzyl)-1 ,1 ,4-trioxo-1 ,2,5-thladlazolldin-2-yI]- 
phenyl}-propionlc acid benzyl ester 

The title B compound !n Example 9. (S)-2-tert-butoxycarbonyIamino-3-{4-[5-(4- 
methoxy-ben^I)-1 ,1 ,4-trioxo-1 ,2,5-thiadiazolidln-2-yl]-phenyI}-proptonic add ben^ ester 
lil (100 mg, 0.164 mmol) Is dissolved In a mixture of TFA (3.28 mL) and tert- 
Q butyldimethyisllane (0.082 mL, 0.492 mmol) and after 5 min the vial is put on a Savant 
Q Speedvac to remove soivets. The residue is triturated with diethyl ether to give a white 

solid. This is dissolved In CH2CI2 and washed with 5% sodium bicarbonate solution, 
1^ separated, dried by filtering through anhydrous Na2S04 and evaporated to yield (S)-2- 

amino-3-{4-[5-(4-methoxy-ben2yl)-1 ,1 ,4-trioxo-1 ,2,5-thiadiazolidin-2-yl]-phenyl}-propionic 
Q acid benzyl ester as an oik 
!U 

B. (S)-2-((S)-2-Acetyiamino-3-phenyl-propionyIamino)-3-{4-[5-(4-methoxy-benzyl)- 
1,1,4-Moxo-1,2,5-thladiazolldin-2-yl]-phenyl}-propionIc acid benzyl ester 

The title A compound, (S)-2-amino-3-{4-[5-(4-metlioxy-benzyl)-1.1,4-trioxo-1,2,5- 
thiadiazolidin-2-yQ-.phenyl}-propionic acid benzyl ester (79 mg, 0.155 mmol) and (S)-2- 
acetylamino-3-phenyl-propionic acid (33.7 mg, 0.162 mmol) are dissolved in CH2CI2 (3.1 
mL). HOBt (24.8 mg. 0.162 mmol) is added as a solid, followed by EDCI (31.0 mg, 0,162 
mmol) and TEA (0.023 mL, 0.162 mmol) In a slurry of CH2CI2 (1 mL). After 1 h, EtOAc (100 
mL) is added and the mixture is washed three times with 2N aqueous HCl (50 mL) followed 
by saturated sodium bicarbonate (50 mL). The EtOAc layer is dried over anhydrous Na2S04, 
filtered, concentrated and pumped on high vacuum overnight to yield (S)-2-((S)-2- 
acetyIamlno-3-phenyl-proplonylamino)-3-{4-[5-(4-methoxy-ben2yl)-1 ,1 .4-trioxo-1 ,2,5- 
thiadiazolidln-2-yl]-phenyl}-propionic acid benzyl ester as a white powder. 
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C. (S}-2-((S)-2-Ace^lShfiino-3-phenyl-propionyIamino}^-{4-[5-^^^ 
1 ,1 ,4-trioxo-1 ;2,5-thiadiazolidin-2-yl]-phenyl}-propionic add 

The title B compound, (S)-2-{(S)-2-acetyIamino-3-phenyl-propionyIamino)-3-{4-[5-(4- 
methoxy-benzyl)-! J.4-tiioxo-1,2,5-thladiazolidin-2-yI]-phenyO^ acid benzyl ester 

(104.3 mg, 0.149 mmol) is dissolved in EtOAcrEtOH (50:50 ; 250 mL) and put in a Pan- 
Shaker bottle along with 10% Palladium on carbon (30 mg). This gas in the bottle is 
evacuated and replaced with hydrogen at 45 psi and shaken for 1.5 h. The reaction mixture 
Is filtered through cellte and concentrated to yield (S)-2-((S>-2-acetylamlno-3-phenyl- 
propionylamino)-3-{4-I5-(4-methoxy-ben2yl)-1 .1 ,4-trioxo-1 ,2,5-thiadiazolidin-2-yll-phenyl}- 
propionlc acid as a light yellow foam. 



D- {4-[2-<(S)-2-((S)-2-Acetylaniino-3-phenyl-propionyiamino)-3-{4-[5-(4-metho^^ 
benzyl)-1 ,1 ,4-trioxo»1 ,2,5-thiadiazoildin-2*yl]-phenyI}-propionylamino)-ethyq-phenyl}- 
acetic acid tert-butyl ester 

The title C compound, (S>-2-((S)-2-acetylamino-3-phenyl-propipnylamino)-3-^4-[&-(4- 
methoxy-ben^l)-1,1.4-trioxo-1,2.5-thiadiazolidin-2-yQ-phenyl}-propionlca (83.4 mg, 
0.137 mmol) is dissolved In DMF (2 mL) and a solution of I4-(2-amino-ethyl) phenyQ-acetic 
add tert-butyl ester (32.2 mg, 0.137 mmol) in CH2CI2 (0.5 mL) is added followed by a 
solution of HOBt (21,9 mg, 0.143 mmol) in DMRCHgCk (50:50, 0.5 mL). and finally EDCI 
(27.6 mg, 0.143 mmol) and TEA (0.020 mL, 0.143 mmol) as a slunry In CH2CI2 (0.5 mL). 
The reactfon is mlxBd well to give a homogeneous solution. After 3 h, EtOAc (100 mL) is 
added and the reaction Is washed tiiree times with 2N aqueous HCI (50 mL) followed by 
saturated sodium bicarbonate (50 mL). EtOAc layer is dried over anhydrous Na2S04, 
filtered, concentrated and pumped on high vacuum to yield {4-[2-((S)-2-((S)-2-acetylamino- 
3-phenyl-propionylam[no)-3-{4-[5-(4-methoxy-benzyl).1 ,1 ,4-tiioxo-1 ,2,5-tiiiadla2oIidm-2-yl]- 
phenyl^propionyfiamlno)-eU^ya-phenyl^acetic add tert-butyl ester as an oil. 

E. I4-(2-{(S)-2.((S)-2-AcetyIamino-3-phenyl-proplonylamIno)-3-[4-(1 ,1 ,4-trIoxo- 
1,2.54hiadiazolldin-2-yl)-pheny]]-propionylamino}-ethyi)-phenyr|-acetic 

The titie D compound. {4-[2.((S)^2-((S)-2-Acetylamino-3-phenyl-propionylamlno)-3- 

{4^[5-(4-methoxy-benzyl)-1 ,1 ,4-trioxo-1 ,2,5-thiadiazolidin-2-yl]iDhenyl}-propionylamino)- 

ethyl].phenyl}-acetic acid tert-butyl ester (85.4 mg, 0.103 mmol) is dissolved witti a mixture 

of TFA (2.07 mL) and tert-butyldimethysilane (0.051 mL, 0.309 mmol) and heated in a 

sealed vial in and oil batii at 80°C for 1 h. The solvent Is removed on a Savant Speedvac, 

and tiituration wftii diethyl ether yielded a white solid after pumping at high vacuum 

overnight The resulting solid Is dissolved In DMSO:water (1:6, 12 mL) and loaded onto a 
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preparative reverse phaseHPLC column (YMC CombiPrep Pro CI 8, 50 x 20 mm I.D., 
particle size S-5 micron, 12 nM) in five aliquots and eluted at 30 mL/min with a gradient of 
90:10 (water containing 0.1% TFAracetonitrile) at 0 min to 10:90 at 5 min. Tlien held at 
10:90 until 7 min. Fractions containing product are combined and concentrated on a Savant 
Speedvac to give [4-(2-{(S)-2-((S)-2-acetylamino-3-phenyl-propionyIamino)-3-[4-(1,1,4- 
trioxo-1 .2,5-thiadlazolidin-2-yl)-phenyQi3ropionyiamino}-ethyl)-phenyl]-acetlc as a white 
powder. API-MS [M-lf = 648.22. 
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Example 14 

2-[4'-(2-Benzoylamino-2-{1-carbamoyl-2-I4-(1,1,4-trioxo-1^,5-tiiiadlazoli€lin-2-yl)- 
phenyQ-ethylcari3amoyl}-ethyl)-phenoxy]-malonIcacid 




The title compound is prepared analogously to Examples 12 and 13: API-MS [M+l]'^ 



= 668. 



1^ Example 15 

(S)-2-(Blphenyl-4-sulfonylamino)-N-pentyl-3-[4-(1 ,1 ,4-trioxo-1 ^,5-thiadiazolidin-2-yi)- 
phenyl]-propionamide 




o=? o 



The title compound Is prepared analogously to Examples 12 and 13: API-MS [M-l]' = 



583. 
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Example 16 

(S)-2-(BIphenyI^-suIfonylamino)-N^4.phenyl-butyl)^-[4-{1J,4^^^ 
thiadiazolidin-2-yi)-piienyl]-propionamide 




The title compound is prepared analogously to Examples 12 and 13: API-IWS [M-l]" 

645. 

Q 

y Example 17 

m — 

|g (S)-2-Benzenesulfonylamlno-N-pentyW.I4K1J^trioxo-1^>thladlazolldln-2-yl)- 
^ phenyq-proplonamide 

P 
P 

Ui 

p 



s=Oo 



507. 



The title compound is prepared analogously to Examples 12 and 13: API-I\/IS [M-l]" 



Example 18 

(S)-2-Benzenesulfonylamino-N^4-phenyI.butyl)-3-[4K1,1.44rioxo-1,2,5-thiadlazolW^ 
2-yO-phenyl]-propionamide 
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The title compoulWI prepared analogously to Examples 12 ^^3: API-MS [M-1]' 
569. 




Example 19 

(S)-2-BerizenesulfonylamIno-N-(3,3-diphenyl-propyl)-3-[4-(1J,44ri^ 
thiacilazolIdln-2-yl)-phenyq-propioiiamfde 




VJ(P 
y^oo 

m o 

l^i The title compound is prepared analogously to B^mples 1 2 and 1 3: API-iVIS [M-1]" 

m 631. 

'IS 

UJ Example 20 

^ (S)-2-Acotylamlno-N-I(S)-2-[3-bromo-4K1,1,4-trioxo-1,2,5-thladlazolldin-2-yI)-phenyU 

g (4-phenyl-butylcarbannoyO-ethyl]-3-phenyI-propionamld8 

w 

m 




The title compound is prepared analogously to Examples 12 and 13: API-MS [M-l]" = 
698. 698. 



Example 21 

(S)-2-BenzenesuffonyJamlno-3-[3-bromo-4-(1,1,4-trioxo-1.2,5-thiadiazoridin-2-yl)- 
phenyl]-N-(4-phenyl-butyl)-propionamide 
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The title compound is prepared analogously to Examples 12 and 13: API-MS [M+1f 
= 649. 651. 

Example 22 

(S)-2-((S)-2-Acefylamlno-3-phenyl-propionylamino)-3-[3-bromo-4-(1,1,44rioxo-1,2,^ 
^ thIadIazolidln-2-yi)-phenyq-N-pentyi-proplonamide 




p The title compound is prepared analogously to Examples 12 and 13: API-MS [M+lf 

= 636, 638. 

Example 23 

(S)-2-Acetylamlno»N-{(S)-1 -pentylcarbamoyl-2-[3-(1 ,1 ,4-trloxo-1 ,2»5-thladiazolidIn-2-yI)- 
phenyl]-ethyl}-3-phenyl-proplonamide 
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sf|fehoxycarbonyl-suKanioyO-N-(3-iodo-pl^^lj 



A. N-(2-Trimethylsll^hoxycarbonyl-sulffamoyO-N-(3-iodo-pli^l)giycine methyl 
ester 

Chlorosulfbnyllsocyanate (3.23 mL, 37.1 mmol) is added to CH2CI2 (100 mL) in a dry 
SOOmL Schlenk flask under argon balloon, and cooled with stining In an ice/salttWater bath. 
Trimethylsllylethanol (5.32 mL, 37.1 mmol) is added to this solution and stirred while 
maintaining the cooling for 1 h. Then a solution (3-lodo-phenylamino)-acetic add methyl 
ester (2.7 g. 9.28 mnrol) (obtained by alkyiatlon of 3-lodoanlllne using the method of Tohru 
Fukuyama et. ai.. TetL Lett. 38 (33) pp. 5831^4, 1997) and TEA (5.3 mL. 38.04 mmoD In 
CHaCIa (50 mL) is rapidly cannulated Into this above mentioned stirred, cooled solution. After 
2.5 h, the reaction is poured Into 400 mL of IN aqueous Ha and extracted with EtOAa The 
EtOAc layer is washed an additional time with IN aqueous HQ, separated, dried over 
anhydrous NazSO*. filtered and concentrated. The resulting resWue is chromatographed on 
g a 1 10 9 silica gel RediSep (Isco Inc.) column with a 30 mUmin gradient elution of 10:90 
Ui (EtOAc:hexane) to 40:60 over 55 min. Fractions containing product are combined and 
J evaporated to give an oil which on trituration with diethyl ether solidified. The solid Is 
^ coHected by filtration to yield N-(2-trlmethylsilylBthoxycarbonyl-sulfamoyl)-N-(3Hodo- 
W phenyl)glycine methyl ester as a white solid. 

a 

J B. 5-(3-lodo-phenyi)-1,1.dioxo-1,2.5-thiadiazolldin-3-one 

P A solution of tetrabutylammonium fluoride (5.88 g, 18.67 mmol) in tetrahydrofuran 

^ (40 mL) is added a solution of the title A compound, N-(2-trimethylsilylethoxycarbonyl- 
m sulfamoyl>N-(3-iodo-phenyl)gIycine methyl ester (2.33 g. 4.5 mmol) in tetrahydrofuran (50 
mL). The reaction is stin-ed under argon balloon and heated in a 90°C oil bath. The 
reaction is monitored by reverse phase HPLC (YIVIC CombiScreen Pro CI 8, 50 x 4.6 mm 
I.D., particle size S-5 micron, 12 nIVI) eluting at 3 mL/min with a gradient of 90:10 (water 
containing 0.1% TFA:acetonitrile) to 10:90 at 7.0 min. Starting material has a retention time 
of 4.82 min and the product has a retention time of 2.81 min. After 24 h. the reaction is 
poured into 500 mL of IN aqueous HCI and extracted with EtOAc. The EtOAc is separated 
and dried with anhydrous l^gS04. This is filtered and concentrated to give 2.047 g of yellow 
solid. This is triturated with EtOAc/hexane, filtered and evacuated to yield 932mg (61%) 
product as a white solid: (M-H)- = 336.9. 

C. 5-(3-lodo-phenyI)-2-(4-methoxy-benzyl)-1 ,1-dioxo-1 A5-thladlazolldln-3-one 

The title B compound. 5-(3-lodo-phenyl)-1.1-dioxo-1.2.5-thladiazolidin-3-one (932 
mg. 2.76 mmol) is dissolved in tetrahydrofuran (20 mL) in a 40 mL capacity septum capped 
vial, stirred under argon balloon. Triphenylphosphine (1.47 g. 5.51 mmol) is added as a 
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solid and stirred until diJIfcd, then 4-methyoxybenzyl alcohol (0.68^^1 5.51mmol) is 
added by syringe. The stirred reaction is cooied in an ice bath, and diethyl azodicari^joxylate 
(0.867 mL, 5.51 mmol) is added slow dropwise by syringe. The reaction Is stirred 16 h and 
then recooled and added more diethyl azodicarijoxylate (0.433 mL, 2.26 mmol). After 5h. 
the reaction is concentrated In vacuo, then tal«en up in CH2CI2 and chromatographed on a 
35 g sIRca gel RediSep column (Isco. Inc.) with a 30 mL/mIn gradient elution of 0:100 
(EtOAcrCHaCi^ for 5min. then to 5:95 over 35 min. Fractions containing product are 
combined, concentrated and recrystallzed with EtOAcftiexanes to yield 5-(3-iodo-phenyl)-2- 
(4-methoxy-ben2yl)-1 ,1-dioxo-1 .2.5-thladiazolidin-3-one as a white solid: NMR (300 MHz, 
DMSO-tfe) 3.76 (s. 3H. -OMe), 4.79 (s. 2H). 4.88 (s. 2H), 6.92 (d. J=7.5Hz. 2H. aryl). 7.27 (t. 
J=7.5Hz. 1H aryi). 7.33 (d. J=7.5Hz, 2H aryl). 7.39 (d, J=7.5Hz. 1H aryl). 7.63 (d. J=7.5Hz. 
1H aryl), 7.67 (s, IHaryl). 

g D, (S)-2-tert-Butoxycarbonylamlno-3-{3-[5-{4-methoxy-benzyl)-1,1^trioxo-1,2,5- 
thladiazolidin-2-yl]-phenyl}-propionlc acid bere^ ester 

I Zinc foil(99.9%Aldrich 35.602-6. 118.5mg, 1.813 mmol) Is cut in small pieces and 

!^ put in a heat dried 1 dram viai with septum cap under argon balloon. DMF (freshly distilled 
p from CaHz under argon, 0.4 mL) is added and then 1 .2-dibromoethane (0.006 mL. 0.065 
P mmol). and the mixture is heated in a SO'C water bath for 1 0 min. The mixture is allowed to 
J cool for 5 min. then trimethylsilyl chloride (0.003 mL. 0.026 mmol) is added and stirring is 
y continued for 25 min. (R)-2-tert-Butoxycarbonylamino-3-iodo-propionic acid benzyl ester 
g (Flulca, 342 mg, 0.844 mmol) Is then dissolved in DI^F (1 mL) and added to the stirred Zinc 
mixture by syringe. This is allowed to stir for 1 h. The title C compound. 5-(3-lodo-phenyi)-2- 
(4-methoxy-benzyI)-1.1-dioxo-1,2,5-thladlazolidin-3-one (300 mg, 0.65 mmol). tri-o- 
tolylphosphlne (29.9 mg. 0.13 mmol) and tris(diben2ylideneacetone)-dipalladium(0) (29.9 
mg, 0.033 mmol) are added as solids to a separate heat dried 20 mL septum capped vial 
under argon balloon, and the mixture is diluted with DMF (2 mL). The zinc reagent fomied in 
the previous vessel is then decanted off from the unreacted zinc, and it is added to the Pd 
catalyst containing mixture. After 1.5 h. the resulting reaction mixture is poured onto water 
(100 mL), extracted with EtOAc (2 x 100 mL) and the combined EtOAc layers are washed 
with water (1 x 200 mL) and brine (1 x 200 mL), dried over anhydrous IWgS04. filtered and 
concentrated to give a yellow oil. This is chromatographed on a 35 g silica gel RedlSep 
column (Isco. Inc.) wHh a 30 mL/min gradient elution of 0:100 (EtOAc:CH2a2) to 12:88 over 
40 min. Fractions containing product are combined and concentrated to yield (S)-2-tert- 
butoxycarbonylamino-3-{3-I5-(4-methoxy-benzyl)-1.1,4-trioxo-1.2,5-thladia2mlidin-2^^^^ 
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phenyO-proplonIc add ester as a clear oil: API-MS [M+NH^]* ^fe'.O. [M-HCO2]' = 
654.1. 



E. (S)-2-tert-Birtoxycarbonylamlno-3^3-£5K4-methoxy-faen2yl)-1,1,4-trloxo-1.2,5- 
thiacliazolidin-2-yq-phenyl}-propionicacicl 

The title D compound, (S)-2-tert-Butoxycarbonylamino-3-{3-I5-(4-methoxy-benzyl)- 
1,1.4-tripxo-1,2,5-thladla2Olid!n-2-y0-phenyl^propionic add benzyl ester (187 mg. 0.307 
mmol) is dissolved in a 1:1 mixture of EtOAc:EtOH (50mL) In a 200mL Pan- bottle. 10% 
Palladium on carbon (52 mg) Is added as a solid and the reaction mixture is hydrogenated 
on a Panr Shaker Apparatus at 47 psi of hydrogen for 1 .33 h. The reaction mixture is filtered 
through celite and concentrated in vacuo to give (S)-2-tert-butoxycaibonylamino-3-{3-[5-(4- 

metho)y-ben2yl).l.l,4-trioxo-1.2.5-thiadla2olidin-2-yl]i>henyl}-propionicacid as a white 
gi foam: API-MS (M-l]* = 51 8.1 . 

Q 
Ul 

^ F. ((S)-2H3-[5-(4-MetlK)xyHberijqrl)-1,1,4-trioxo-1A5-thladla20lldln-2-yn-phenyl^^ 

pentyicarbamoyl-ethyO-carbamic acid tert-butyl ester 
3 HOBt (46.4 mg, 0.302 mmol), pentyl amine (0.035 mL. 0.302 mmol) and EDCI (63.7 

P mg. 0.332 mmol) are added to a solution of the title E compound. (S)-2-tert-butoxycart)onyl- 
Q amIno-3-{3-[5-(4-methoxy-benzyl)-1 .1 .4-trioxo-1 ,2.5-thiadia2Dlldin-2-yll-phenyl}-propionlc 
g add (157 mg. 0.302 mmol) in CH2CI2 (10 mL) and this is stirred at room temperature for 1 h. 
The reaction is then concentrated in vacuo and the product is taken up in EtOAc. The 
organic solution is successively washed with 1 N aqueous HCI. saturated sodium 
bicarbonate solution and brine, dried over anhydrous MgS04, filtered and concentrated to 

yield ((S)-2-{3-[5-(4-methoxy-benzyl)-1.1,4-trioxo-1.2,5-thiadiazolIdln-2-yl]-phenyl}-1- 
pentylcarbamoyl-ethyl)-carbamic add tert-butyl ester as a white film. 

G. (S)-2-Amlno^-{3-[5-(4-methoxy-benzyi)-1,1,44rioxo-1A5-thiadiazolldln-2-yI]- 
phenyl}-N-penfyl'propionamide 

The title F compound, ((S)-2-{3-[5-(4-Methoxy-benzyl).1,1,4-trloxo-1,2.5- 
thiadia2oIidin-2-ylI-phenyl}-1-pentylcarbamoyl-ethyl)-carbamic add tert-butyl ester (156 mg, 
0.265 mmol) Is dissolved in CH2CI2 (1 mL). and TFA (1 mL) Is added. After 30 min, the 
solvent is evaporated under stream of nitrogen. The residue is partitioned between EtOAc 
and saturated sodium bicarbonate. TTie organic solutton is washed with brine, dried over 
anhydrous MgS04. filtered and concentrated to yield (S)-2-Amino-3-{3-[5-(4-methoxy- 

ben2yl)-1.1.4-trioxo-1.2.5-thiadiazoIidin-2-yl]-phenyl^N-pentyl-proplonamkle as a white solid- 
API-MS IM+1]* = 489. 
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H. (S)-2-AcetyIamlno-N-((S)-243-I5-(4-methoxy-benzyO-1,1,4-trioxo-1^,5- 
thiadiazolfdin-2-yq-phenyl}-1-pentylcarbamoyl^thyl)-3-phenyl-proplonainlde 

HOBt (40.5 mg, 0.264 mmol). (S)-2-acetyramlno-3-phenyl-propionjcadd (54.7 mg. 0.264 
mmol) and EDCI (50.6 mg, 0.264 mmol) are added to a solution of the title G compound. 

(S)-2-amlno-3-{3-[5-(4-methoxy-benzyl)-1,1.4-trloxo-1.2,5-thiadiazolldin-2-yl]-phenyl}-N- 
pentyl-propionamide (129 mg, 0.264 mmol) in CH2CI2 (5 mL) and this is stirred at room 
temperature for 2 h. The reaction is then concentrated in vacuo and the product is taken up 
In EtOAc which is successively washed with 1N aqueous HCI, saturated sodium bicarbonate 
solution and then brine. The organic solution is then dried over magnesium sulfate, filtered 
and concentrated to yield (S)-2-acetylamino-N-((S)-2-{3-[5-(4.methoxy-ben2yl)-1.1.4-trioxo- 

1 A5-thladla2olidin-2-yl]-phenylM-pentyIcarbamoyl-ethyl)-3-phenyl-propionamlde as a white 
^ solid: API-MS [M+lf = 678. 

' ^ {S)-2-AcetylamIno-N-{{S)-1-pentyIcarbamoyl-2-[3-(1,1,4-trIoxo-1 AS- 

IA ihiadlazolIdin-2-yl)-phenyq-ethyl}-3-phenyt-propionamide 

0 The title H compound, (S>-2-acetyIamino-N-((S)-2-{3-[5-(4-methoxy-benzyl)-1 .1 .4- 

^ trioxo-1 .2.5-thladiazolidln-2-yl]i3henyl}-1 -pentylcarbamoyl-ethyl)-3-phenyl-propionamide 

^ (124 mg, 0.183 mmol) is dissolved In TFA (3 mL) containing tert-bulyldimethylsilane (0.091 

g mL, 0.548 mmol) and heated at SCC for 30 min. Then the reaction is concentrated under 

q nitrogen stream to give an oil containing a fine dark suspension. This is taken up in 60% 

acetonitrile.-water. then water (1 mL) is added, and the mixture filtered through a 0.1 micron 
Acrodisc filter. The resulting mixture is loaded onto a preparative reverse phase HPLC 
column (YIWC CombiPrep Pro C18. 50 x 20 mm I.D.. particle size S-5 micron. 12 nM) In five 
aliquots and eluted at 30 mL/min with a gradient of 90:10 (water containing 0.1% TFA: 
acetonitrile) at 0 min to 10:90 at 5 min. Then held at 10:90 until 7 min. Fractions containing 
product are combined and concentrated on a Savant Speedvac to yield (S>2-acetylamino- 

N-{(S)-1-pentyIcart>amoy|.2-[3K1.1.4-trioxo-1,2.5-thladiazolidln-2-yl)-phenyO-ethyl^3-phe 
proplonamide as a white foam: API-MS [M+1]* = 558. 



m 
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What Is claimed is : 
1 . A compound of the fomiula 



wherein 

Ri is hydrogen, halogen, hydrojQr, afkoxy, carboxy. cyano. nitro, trifluoramethyl. 
alkynyl, alkylthio, heteroaralkyl. heteroaralko)^ or heteroaryloxy; or 

Ri is optionally substituted alkyi, alkenyl, optionally substituted amino, aralkyi, 
aralko^or. aralkylthio. aryloxy. arylthio or ordoalkyl provkled that a substituent at the 4- 
g position of an aryl group within Ri is not a methylene or ethylene bridged 2.4-dihydro-1 .2,4- 
j^r triazol-3-one, 2.4-dfhydro-1 ,2,4-triazDle-3-thlone or 2,4-dihydro-1 .2.4-tria2ol-3-ylidene amine 
^ derivative when Q2 Is os^gen; or 

C-Ri is nitrogen or N-» O: 

P R2 is hydrogen, halogen, hydroxy, alkoxy, carbo>q^, cyano. trifluoromethyl. nitro. 

q optionally substituted amino, optionally substituted alkyl, alkylthio, aralkyi. heteroaralkyl, 
g aralkoxy, heteroaralkoxy. aralkylthio, aryloxy, heteroaryloxy. arylthio. or cycioalkyi; or 

^ Ri and R2 combined together with the carbon atoms to which Ri and R2 are attached 

^ form an optionally substituted fused 5- to 6-membered aromatic or heteroaromatfc ring 
provided that Ri and R2 are attached to carbon atoms adjacent to each othen or 
R2 is -C(0)R3 wherein 

R3 is hydroxy or optionally substituted alkoxy; or 

R3 is -NR4R5 In which R4 and R5 are independently hydrogen, optionally 
substituted alkyl. alkenyl. alkynyl, cycioalkyi. aryl. heterocyclyl. aralkyi or 
heteroaralkyl; 

Li is a single bond; or 

Li is carbon which combined together with R2 and the carbon atoms to which Li and 
R2 are attached fomri an optionally substituted fused 6- or 6-membered aromatic or 
heteroaromatic ring; or 

Li is CH or nitrogen whidi taken together with Ra and the carbon atoms to which Li 
and R2 are attached fonn a fused 5- to 7-membered ring which may be Intemjpted with one 
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or two heteroatoms seldolfffrom oxygen, nitrogen and sulfur, or 

Li is CH, oxygen, sulfur or nitrogen provided L2 is carbon wliidi combined together 
with Li, R2 and the carbon atoms to which Li and R2 are attached form an optionally 
substituted fused 5- or 6-membered aromatic or heteroaromatic ring; or 

Li is -CH2-, oxygen, sulfur or -NRe- provided L2 is CH which taken together with Li, 
R2 and the carbon atoms to which Li and R2 are attached form a fused 5- to 7-membered 
ring which may be interrupted with one or two heteroatoms selected from oxygen, nitrogen 
and sulfur wherein 

Re Is hydrogen, optionally substituted alkyi, aralkyl, heteroaralkyl. 
alkoj^carbonyl, aryloxycarbonyl, carbamoyl, sulfonyl oracyl; or 

L2 Is -(CHR7)n- wherein 

R7 is hydrogen, hydroxy, alkoxy, carboxy, optionally substituted alkyI, 
cycloalkyi, aryl or heteroaryl; 

n is zero or an integer from 1 to 4; 
Z is -{CHRaXn-, -(CH2)mO(CHR8)r. -(CH2)mS(CHR8)r or -(CHzUNRsCCHRa^ wherein 
Ra Is hydrogen, optionally substituted alkyI, cydoalkyl, aryl or heterocyclyl; 

R9 is hydrogen, optionally substituted alkyl, cycloalkyi, aryl, heterocyclyl, 
aralkyl. heteroaralkyl, alkoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, 
carbamoyl, sulfonyl, acyl or acylamino; 

m and r are independently zero or an Integer of 1 or 2; 

Qi is 

(c) hydrogen, optionally substituted alkyl, cycloalkyi, aryl or heterocyclyl 
provided that Qi is not 2-phenyloxazol-4-yl when 

Ri and R2 are hydrogen; 
X and Y are CH; 

Li is a single bond Icxated at the 4*position; 

L2 is -(CHR7)n- wherein R7 is hydrogen and n is zero; 

Z is -(CH2)mO(CHRa)r Wherein Ra Is hydrogen, m is zero and r is 2; and 

Q2 is oxygen; 

(d) -C(0)NR4R6, -C(0)Rio, -C(0)ORio or ^(O)c^io wherein 
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R4 and i^!^ as defined for R3; 

R10 Is optionally substituted alkyi, cycloalkyi, aryl, hetero<yclyl, aralkyl or 
heteroaralkyi; 



q is an integer of 1 or 2; 



(c) a radical of the formula wherein 
W is aryl, heteroaryl, arallcyl or heteroaralkyi; or 
W IS -C(0)R3 in which R3 is as defined for R2; 
R11 is hydrogen, alkyI or aryl; 

U is -C(OK -S(0)2- or -(CHaV in which r is as defined for Z; 



m V Is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyI or 

i5 cycloalkyi; or 

S V is -NR4R5 In which R4 and Rs are as defined for R3 provided that 

p L2 IS -(CHR/V In which n Is an integer of 1 or 2; and 

g Z fs -(CHRsXn- In which m is zero; 

(d) a radical of the formula wherein 
W is -C{0)R3 in which R3 is as defined for R2; 
R11 IS hydrogen. alkyI or aryl; 

U Is -(CH2)p- In which p is zero or 1 ; 

V is -NR4C(0)R5, -NI^C(0)0R5, -NR4C(0)NIR4R5 or -NR4S(0)2R5 in which 
R4 and R5 are as defined for R3 provided that 

L2 Is -(CHR7)n- in which n Is an integer of 1 or 2; and 

Z Is -(CHIRa)m- In which m is zero; or 

(e) a radical of the formula wherein 

W is -C(0)R3 in which R3 Is as defined for Ra; 
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Rii is hj^gen, alkyi or aryl; 
U IS -(CH2)p- in which p is zero or 1; 

V is -NHC{0)CHR4NHC(0)Ri2 wherein R12 is hydrogen, aryl, heterocyclyl, 
aralkyi, heteroaralkyi, optionally substituted alkyI, alkoxy or cydoalkyl; or R12 Is 

-NR4RS, and R4 and R5 are as defined for R3 provided that 

L2 Is -(CHRrXi- in which n is an integer of 1 or 2; and 

Z is -(CHR8)n,- in which m is zero; 

Q2 is oxygen, sulfur or NR13 wherein 

Ri3 Is hydrogen, hydroxy or lower alkyI; 

X and Y are Independently CH or nitrogen; or 

P -X=Y- is sulfur, oxygen or -NR14- wherein 

W 

Ri4 is hydrogen, optionally substituted alkyl. alkoxycarbonyl, acy\, 
^ aryloxycarbonyl, heteroaryloxycarbonyl, carbamoyl or sulfonyl; 

a 



or a pharmaceutically acceptable salt thereof, or a prodrug derivative thereof. 



,p 2. A compound according to dalm 1 wherein 

P 

^ Q2 is oxygen; 

m X and Y are CH; or 

-X=Y- is sulfur; or a phamiaceutically acceptable salt thereof; or a prodrug derivative 
thereof 

3. A compound according to claim 2 of the formula 




wherein 

Ri is hydrogen, halogen, alkoxy, trifluoromethyl, alkylthio. heteroaralkyi or 
heteroaralkoxy; or 

Ri Is optionally substituted alkyl, aralkyi, aralkoxy or arytoxy provided that a 
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substituent at the 4-positIBTTOf an aryl group within Ri is not a methyleneor ethylene bridged 
2,4-dihydro-1,2,4-triazol-3-one, 2,4-dihydro-1,2,4-tria20le-3-thione or 2,4-dihydro-1,2,4- 
triazoi-3-ylidene amine derivative; 

R2 is hydrogen; or 

R2 Is -C(0)R3 wherein 

R3 is hydroxy or optionally substituted alkoxy; or 

R3 is -NR4R5 in which R4 and R5 are independently hydrogen, optionally 
substituted alkyi, (ycloalkyi, aryl, heterocyclyl, aralkyi or heteroaralkyi; 

Li is a single bond; or 

Li is carbon which combined together with R2 and the carbon atoms to vA\\dt\ Li and 
gl R2 are attached fomn an optionally substituted fused 5- or 6-membered aromatic or 
J heteroaromatic ring; or 

2 L, is CH or nitrogen which taken together with R2 and the cartoon atoms to which Li 

«^ and R2 are attached form a fused 5- to 7-membered ring which may be Intenrupted with one 
W or two heteroatoms selected from oxygen, nitrogen and sulfur, or 

g Li is CH, 03Qrgen, sulfur or nitrogen provided L2 is carbon which combined together 

£ vwth Li, R2 and the cariaon atoms to which Li and R2 are attached form an optionally 
substituted fused 5- or 6-membered aromatic or heteroaromatic ring; or 

Li is -CH2-, oxygen, sulfur or -NRe- provided L2 is CH which taken together with Li, 
R2 and the carbon atoms to which Li and R2 are attached form a fused 5- to 7-membered 
ring which may be Intenxipted with one or two heteroatoms selected from oxygen, nitrogen 
and sulfur wherein 

Ra is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi, 
alkoxycariDonyl, aryloxycarbonyl, carbamoyl, sulfonyl or acyl; or 

L2 is -(CHRyV wherein 

R7 Is hydrogen; 

n is zero or an integer of 1 or 2; 
Z is -(CHRa)m- -(CH2)n,0(CHR8)r. -(CH2)„,S(CHR8)r or -(CH2)„,NRa(CHRB)r wherein 
Rs is hydrogen or optionally substituted alkyI; 

R9 is hydrogen, optionally substituted alkyI, (ycloalkyl, aryl, heterocyclyl or 
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m and r ^independently zero or an integer of 1 or 2r 
Qi is 

(c) hydrogen, optionally substituted alkyi, cycloall<yl. aryl or heteroQrclyl 
provided that Qi Is not 2-phenyloxazol-4-yl when 

Ri and R2 are hydrogen; 

XandYareCH; 

Li is a single bond located at the 4-position; 

L2 Is -(CHR7)n- wherein R7 is hydrogen and n is zero; and 

Z is -(CH2)mO(CHR8)r wherein Rg Is hydrogen, m is zero and r is 2; 

(d) -C(0)NR4R5. -C(0)Rio. -C(0)ORio or -S(0)qRio wherein 
R4 and Rg are as defined for R3; 

Rio is optionally substituted alkyi, cydoalkyl. aryl, heterocyciyf, aralkyi < 
heteroanalkyi; 



q is an integer of 1 or 2; 



(c) a radical of the fonmula wherein 

W Is aryl, heteroaryl, aralkyi or heteroaralkyl; or 
W is -C(0)R3 In which R3 is as defined for Rg; 
R11 Is hydrogen, alkyI or aryl; 
U is -C(0)- or -(CH2)r in which r is as defined for Z; 

V is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyI or 
cycloalkyi; or 

V is -NR4RS in which R4 and R5 are as defined for R3 provided that 

L2 is -(CHR/V In which n is an integer of 1 or 2; and 
Z is -(CHReV in which m is zero; 

(d) a radical of the formula "^""^ wherein 
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W is -C(S|H^ in which R3 is as defined for R2; 
R11 is hydrogen, alky! or aryl; 
U is -(Ci-l2)p- in which p is zero or 1; 

V is -NR4C(0)R6, -NR4C(0)0i^. -NR4C(0)NR4R6 or -NR4S(0)2R5 in which 
R4 and Rs are as defined for Rq provided that 

L2 Is -(CHR/V in which n is an integer of 1 or 2; and 

2 is -(CHR8)m- in which m is zero; or 

w 

-C-R,, 

(e) a radical of the formula U— V therein 
^ W Is -C(0)IR3 in which R3 is as defined for R2; 

2 R11 is hydrogen, allQrl or aryl; 

2 U is -(CH2)p- in which p is zero or 1 ; 

^ V Is -NHC(0)CHR4NHC(0)Ri2 wherein R12 is hydrogen, aryl, heterocydyl, 

□ aralkyl. heteroaralkyl, optionally substituted alkyi, alkoxy or cycloalkyi; or R12 is 

□ -NR4R6, and R4 and R5 are as defined for R3 provided that 
;g L2 is -{CHR7)n- in which n is an integer of 1 or 2; and 



□ 

fi| or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 



Z is -(CHRsXn- in which m is zero; 



4. A compound according to claim 3 of the formula 

(CH2)„-Z-Q, 




wherein 

Ri is hydrogen, halogen, alkoxy. trifluoromethyl, optionally substituted alkyI, alkylthio, 
aralkyi, aralkoxy, aryloxy, heteroaralkyl or heteroaralkoxy; 

n Is zero or an integer of 1 or 2; 

Z is -(CHRsW. -(CH2)„.0(CHR8)r, -(CH2)„,S{CHRe)r or-{CH2)mNR8(CHR8)r wherein 
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lyarogen; 



Rq is hydrogen; 

Ra is hydrogen, optionally substituted alkyi, cydoalkyi, aryl, heterocydyl or 
acyl; 

m and r are independently zero or an integer of 1 or 2; 

Qi is hydrogen, optionally substituted allcyl, cydoalkyi, aryl or heterocyclyl; or 

Qi is -C(0)NR4R5. -C(0)Rio, -C(0)ORio or-S{0)gR,o wherein 

R4 and Rs are independently hydrogen, optionally substituted alkyI, 
cydoalkyi, aryl, heterocyclyl, aralkyi or heteroaralkyl; 

Rio is optionally substituted allQrt, cydoajkyi, aryl, heterocydyl, aralkyi or 
heteroaralkyl; 

q Is an integer of 1 or 2; 

Q3 Is O, S or -NRe- wherein 

Re is hydrogen, optionally substituted alkyl, aralkyi, heteroarallqri, ' 
alkoxycarbonyl, aryloxyrarbonyl, carbamoyl, sulfonyl oracyl; 

or a pharmaceutically acceptable salt Uiereof; or a prodrug derivative thereof. 
5. A compound according to claim 3 of the formula 

Wherein 

Ri is hydrogen, halogen, allcoxy, trifluoromethyl, optional/y substituted all<yl, alkylthio, 
arallcyl, arailtoxy. aryloxy, heteroaralkyl or heteroaralkoxy; 

Z is -(CHRaV. -(CH2)mO(CHR8)r. -(CH2)„S(CHR8)r or-CCHaUNRoCCHReV wherein 
Ra Is hydrogen; 

Rg is hydrogen, optionally substituted alkyi, cydoalkyi, aryl, heterocyclyl or 
acyl; 

m and r are independently zero or an integer of 1 or 2; 

Qi Is hydrogen, optionally substituted alkyi, cydoalkyi, aryl or heterocydyl; or 
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Qi is -C(0)NR4r|(|o)Rio, -C(0)ORio or ■«(0)qRio wherein 

R4 and R5 are independently hydrogen, optionally substituted alkyi, 
cycloalkyi, aryl, heterocyclyl, aralkyi or heteroaralkyi; 

R10 is optionally substituted alkyi, cycloalkyi, aryl. heterocyclyl, aralkyi or 
heteroaralkyi; 

q is an integer of 1 or 2; 

Q3 is O, S or -NRe- wherein 

Re is hydrogen, optionally substituted alkyI, aralkyi, heteroaralkyi, 
alkoxycarbonyl, aryloxycarbonyl, carbamoyl, sulfonyl or acyl; 

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 

jsa, 

6. A compound according to claim 3 wherein 
^ R2 Is hydrogen; 

y Li is a single bond; 

P 

1^ L2 Is -(CH2)n- in which n is zero or an integer of 1 or 2; 

Q 

f or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 

Ui 
Q 

7. A compound according to claim 6 of the fonmula 




(ID) 



O ^ 

wherein 

Ri is hydrogen, halogen, alkoxy, trifluoromethyl or alkylthio; or 

Ri Is optionally substituted alkyI, aralkyi, aralkoxy or arylo)^ provided that a 
substituent at the 4-position of an aryl group within Ri is not a methylene or etiiylene bridged 
2.4-dihydro-1,2,4-trlazol-3-one, 2,4-dihydro-1,2,4-triazole-3-thione or 2,4-dihydro-1,2,4- 
triazo^-3-ylidene amine derivative; 

n is zero or an integer of 1 or 2; 

Z is -(CHRaW. -(CH2)mO(CHR8)r. -(CH2)niS(CHR8)r or -(CH2)mNR9{CHR8)r wherein 
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Rs is hydnfen; 



□ 

m 
•e 

o 

m 

Q 

Q 
ul 

a 
ry 



R9 is hydrogen, optionally substituted alkyi, Qircloalkyl. aryl. heteroaryl or 
acyl; 

m and r are Independently zero or an integer of 1 or 2; 



(a) hydrogen, optionally substituted allcyl, cydoalkyl, aryl or heterocyclyl 
provided that Qi is not 2-phenyloxazol-4-yl when 

Ri is hydrogen; 
XandYareCH; 

L2 is -{CH2)n- wherein n is zero; and 

Z is -(CH2)mO(CHR8)r wherein Rg is hydrogen, m is zero and r is 2; 

(b) -C(0)NR4R^, -C(0)Rio, -C(0)ORio or -S(0)qRio wherein 

R4 and 1^ are independently hydrogen, optionally substituted alkyi, 
aydoafkyl, aryl, heterocyclyl, aralkyl or heteroarall^l; 

R10 is optionally substituted alkyl, cycloalkyi, aryl, heterocyclyl, arallcyl or 
heteroaralkyi; 

q is an integer of 1 or 2; 



W is aryl, heteroaryl, aralkyi or heteroaralkyi; or 

W is -C(0)l^ in which R3 is hydroxy or optionally substituted alkoxy; or 

R3 is -NR4R5 in which R4 and R5 are independently hydrogen, optionally 
substituted alkyl, cycloalkyi, aryl, heterocyclyl. aralkyi or heteroaralkyi; 

R11 Is hydrogen, alkyl or aryl; 

U Is -C(0)- or -(CH2)r in which r is as defined for Z; 

V is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyl or 
cycloalkyi; or 

V is -NR4R5 provided that 



Qils 



(c) a radical of the formula 




w 

U— V 



wherein 



Coov Drovitiml hv IIROm n.- n», 



n W^n integer of 1 or 2; and 




Z is -(CHR8)in- In which m Is zero; 



(d) a radical of the fonmula 



U— V 



wherein 



W is -C(0)R3 in which R3 is hydroxy or optionally substituted allcoxy; or 

R3 is -NR4R5 in which R4 and Rs are independently hydrogen, optionally 
substituted alkyl. cycloalkyi, aryl. heterocyclyl. aralkyi or heteroarallcyl; 

R11 is hydrogen, alkyl oraryl; 

U is -(CH2)p- In which p is zero or 1; 

V is -NR4C(0)R5, -NR4C(0)OR6. -NR4C(0)NR4R6 or -NR4S(0)2R5 provided 



W is -C(0)R3ln which R3 is hydro)Qr or optionally substituted alkoxy; or 

Ra Is -NR4RS In which R4 and R5 are independently hydrogen, optionally 
substituted alkyl, cydoalkyl, aryl, heterocyclyl, aralkyi or heteroaralkyi; 

R11 is hydrogen, alkyl or aryl; 

U is -(CH2)p- in which p is zero or 1; 

V is -NHC(0)CHR4NHC(0)Ri2 wherein R,2 is hydrogen, aryl, heterocyclyl. 
aralkyi, heteroaralkyi, optionally substituted alkyl, alkoxy or cycloalkyi; or R52 is 
-NR4R5 provided that 

n Is an Integer of 1 or 2; and 

Z is -(CHRsW in which m is zero; 
a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 



n is an Integer of 1 or 2; and 

Z is -(CHR8)m- in which m is zero; or 



(e) a radical of the fomnula 



u— V 



wherein 



A compound according to claim 7 wherein 
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-X=Y. is sulfur; 

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 

9. A compound according to claim 7 wherein 
Ri is bromide; 

XandYareCH; 

or a phamnaceuHcally acceptable salt thereof; or a prodrug derivative thereof. 

10. A compound according to daim 7 wherein 
nisan Integer of 1 or 2; 

Q Z is -(CH2),„0(CH2)r or -(CH2)mS(CH2)r wherein 

UJ 

Iff m is zero; 

iQ r is zero or 1; 

UJ 

Q Qi is optionally substituted alkyi, cydoalkyl, aryl or heterocydyl; 

q or a pharmaceutically acceptable salt thereof or a prodrug derivative thereof 

W 11. A compound according to claim 7 wherein 
n is an integer of 1 or 2; 
Z is -(CH2)n,NIR8(CH2)r wherein 

R9 Is hydrogen, optionally substituted alk^. cydoalkyl. aryl. heteroaryl or 
acyl; 

m is zero; 

r Is zero or 1; 

Qi Is optionally substituted alkyl. cydoalkyl. aryl or heterocydyl; or 

Qi fs -C(0)NR4R5, -C(0)Rio. -C(0)ORio or -S(OX,Rto wherein 

R4 and Rs are independently hydnagen, optionally substituted alkyl, 
cydoalkyl, aryl, heterocydyl, aralkyi or heteroaralkyi; 

R10 is optionally substituted alkyl, pydoalkyl. aryl, heterocydyl, aralkyi or 
heteroaralkyi; 
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an integer of 1 or 2: 



q is anlhteger of 1 or 2; 
or a phamnaceutically acceptable salt thereof; or a prodrug derivative thereof. 



12. A compound according to dalm 7 wherein 
n is an integer of 1 or 2; 

Z is -(CH2)m- wherein m is zero; 

- 

Qi is a radical of Uie formula wherein 

W is aryl. heteroaryl, aralkyi or heteroaralkyi; 
Rii is hydrogen, allcyl or aryl; 
U is -C(0)- or -(CH2)r in which r is zero; 
V is aryl, heteroafyl, optionally substituted alkyi or cydoalkyl; 
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 

13. A compound according to daim 7 wherein 
nis 1; 

Z is -(CHa)^- wherein m is zero; 

Qi is a radical of the formula wherein 

W is -C(0)R3 in which R3 is -NR4R5, and R4 and R5 are independently 
hydrogen, optionally substituted alkyI, cycloaIi«yl, aryl, heterocydyl. aralkyi or 
heteroaralkyi; 

R11 is hydrogen; 

U is -(CH^- In which p is zero; 

V is -NR4C(0)Rs, -NJ^C(0)0R5. -NR4C(0)NR4R5 or -NR4S(0)2R6; 
or a phamiaceutically acceptable salt thereof; or a prodmg derivative thereof. 



14. A compound according to daim 7 wherein 
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n is 1; 



# 



Z is -(CH2)nr Wherein m is zero; 




Qi is a radical of the formula 



u— V 



wherein 



51 
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W is -C(0)F?3 in which R3 is -NfliRe, and R4 and R5 are independently 
hydrogen, optionally substituted allcyl, cydoalkyl. aryl, heteroordyl, arall«yl or 
heteroarallcyl; 

R11 is hydrogen; 

U is -(CH2)p- in which p is zero; 

V is -NHC(0)CHR4NHC(0)Ri2 wherein R12 is hydrogen, aiyl, heterocydyl. 
aralM, heteroaralM, optionally substituted alkyi or alkox^-. or R12 is -NR+Rs; 



or a phannaceutically acceptable salt thereof; or a prodrug derivative thereof. 

15. A compound of daim 1 which is selected from a group consisting of: 
1,1-Dioxo-5-phenyl-1,2,5-thiadiazoiidin-3-bne: 
5-(2.4-Diamino-phenyi)-1 . 1-dioxo-1 ,2,5-thladiazolidin-3-one: 
3-(1.1,4-Trioxo-1,2,&4hiadiazolidln-2-yl)-benzoicadd methyl esten 
3-(1 ,1 ,4-Trio)«>-1 .2,5-thiadia2X}lldin-2-yI)-benzoic add; 
. 5-(4-/^inomethyl-phenyl)-1 ,1-dioxo-1 ,2,5-thladla2oIidin-aone; 
[2-(1,1,4-Trioxo-1.2,5-thiadiazolidln-2-yl)-phenyIl^ceticadd methyl ester; 
[2-(1 ,1 ,4-Trioxo-1 ,2,5-thiadiazolidin-2-yl)-phenyl]-acetlc acid; 
5-(4-lodo-phenyl)-1,1-dioxo-1 ,2,5-thiadiazolidln-3-one; 

(S)-2-Amino-3-[4-(1 , 1 ,4-trioxo-1 ,2,5-thladiazolidln-2-yl)-pheny!]-proplonlc add benzyl 

esten 

(S)-2-Amino-3-[4-(1 ,1 ,4-trioxo-1 ,2,5-thiadiazoJidin-2-yI)-phenyl]-propionlc acid; 

(S)-2-Acetylamino-N-{(S)-1-pentyIcarbamoyl-2-I4-(1 ,1 .4-trioxo-1 .2,5-thiadia2oIidin-2- 
yi)-phenyll-ethyl}-3-phenyI-propionamlde; 

(S)-2-Acetylamino-3-phenyl-N-{(S)-1 -(4-phenyl-butylcarbamoyI)-2-[4-(1 ,1 ,4-trioxo- 
1 ,2,5-thiadiazolidin-2-yl)-phenyl]-ethyl}-propicnamide; 

[4-(2-{(S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-[4-(1 .1 ,4-trioxo-1 ,2,5- 
thiadiazolldin-2-y!)-phenyl]-propionylamino}-ethyl)-phenyl]-aceticacid; 

2-I4-(2-Benzoylamino-2-{1-carbamoyl-2-I4-(1 ,1 ,4-trloxo-1 .2,5-thiadiazolidin-2-yl)- 
phenya-ethylcarl>amoyl}-ethyl)-phenoxy]-malonicacid; 




(S)-2-(BiphenyM-sulfonylamino)-N-pentyl-3-[4^ .1 ,4-trioxo1 .2,5-thiadiazolidin-2-yl)- 
phenylj-propionamide; 

(S)-2-(B?phenyl-4-suIfonylamino)-N-(4-phenyl-butyl)-3-I4^ ,1 ,4-trioxo-1 ,2,5- 
thiadiazolfdin-2-yl)-phenyI]-proplonamlde; 

(S^2-Benzenesulfonylamino-N-pentyI-3-[4-(1 ,1 ,4-trfoxo-1 ,2.5-thiadia2olidln-2-yl>- 
phenyO-propionamide; 

(S)-2-BenzenesulfonyIamino-N-(4-phenyI-butyl>-3-[4-(1 ,1 ,4-trioxo-1 ,2,5-thfadiazolidirv 
2-yl)-phenyll-proplonamide; 

(S)-2-Benzenesulfonylamino-N--{3,3-diphenyl-propyI)-3-[4-{1 ,1 ,4-trioxo-1 ,2,5- 
thladlazolldIn-2-yl)-phenyI]-propionamlde; 

(S)-2-AcetyIamino-N-[(S)-2-[3-bromo-4-(1 ,1 ,4-trioxo-1 ,2,&-thiadia2olidin-2-yl)-phenyl]- 
1-(4-pheny^butylcarbamoyl^ethyl]-3-phenyI-prop^onamlde; 

(S)-2-Benzenesulfonyiamlno-3-[3-bromo-4-(1 J .4-trioxo-1 ,2,5-ft 
phenyi]-N-(4-phenyl-butyl}-prapionamfde; 

(S^2-((S)-2-A«tylamino-3-phenyl-proplony!amlno)-3-[3-brom , 1 ,4-trioxo-1 ,2,5- 
thladiazolidin-2-yl)-phenyl]-N-pentyl-propionamlde; and 

(S)-2-Acetylamino-N-{(S>1 -pentylcarbamoyl-2-[3-(1 ,1 .4-trioxo-1 ,2,5-thiadia20lidin-2- 
yl>phenyll-ethyl}-3-phenyl-propionamlde; 

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 



16. A compound of daim 1 which is selected from a group consisting of: 

(S)-2-Acetylamino-N-[(S)-2-[3-bromo-4-(1 ,1 .4-trioxo-1 ,2,5-thiadiazolidin-2-yl)-phenylI- 

1-(4-phenyl-butylcarbamoyl)-ethyQ-3-phenyl-proptonamide; 

(S)-2-Benzenesulfonylamlno-3-[3-bromo-4-(1 .1 ,4-trloxo-1 ,2.5-thiadia2olidin-2-yl)- 

phenyl]-N-(4-phenyl-butyl)-propionamIde; and 

(S>-2-((S)-2-AcetyIamlno-3-phenyl-proplonyIamino)-3-I3-bromo-4-(1 ,1 ,4-trioxo-1 ,2,5- 

thiadiazolldin-2-yl)-phenyO-N-pentyl-proplonamide; 

or a phamiaceutically acceptable salt thereof; or a prodrug derivative thereof. 

17- A method for the inhibition of PTP-1 B activity in mammals which method comprises 
administering to a mammal in need thereof a therapeutically effective amount of a 
compound of claim 1 . 

18. A method for the treatment of conditions associated with PTP-1 B activity in 

mammals which method comprises administering to a mammal in need thereof a 

therapeutically effective amount of a compound of claim 1 . 

78 



19. The method according to daim 18 wherein the compound is selected from the group 
consisting of: 

(S).2-Acetylamino-N-[(S)-2-[3-bromo^-(1 J ,4-trioxo-1>,5-thiadiazolidi 
1-(4-phenyl-butylcarbamoyl)-ethyI]-3-phenyl-pnDpionamtde; 

(S)-2-Ben2enesulfonyIamino-3-[3-bromo-4-(1 ,1 ,4-trioxo-1 .2.5-thiadiazolidin-2-yl)- 
phenyll-N-(4-phenyI-butyl)'propionamide; and 

(S)-2-((S)-2-"Acetylamino-3-phenyl-proplonylamino)-3-[3-bromo-4-(1 ,1 ,4-trioxo-1 ,2,5- 
thiadiazolidin-2-yl)-phenyl]-N-pentyl-propionamlde; 

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof. 



20. The method according to daim 18, which method comprises administering said 
2 compound in combination with a therapeutically effective amount of insulin, insulin derivative 
m or mimetic, insulin secretagogue, Insullnotropic sulfonylurea receptor iigand. Insulin 

sensitizer, alpha-glucosidase Inhibitor. GLP-1, GLP-1 analog or mimetic, DPP-IV Inhibitor, 
hypolipidemic agent, choleslyramine, fibrate, nicotinic add, anti-hypertensive agent, anti- 
obesffy agent, or aspirin. 



21 . . A metiiod for modulating glucose levels in mammals which method comprises 
□ administering to a mammal in need thereof a therapeutically effective amount of a 
g compound of claim 1 . 

m 

22. A method for the treatment and/or prevention of diabetes in mammals which method 
comprises administering to a mammal In need thereof a therapeutically effective amount of 
a compound of claim 1 . 



23. The metiiod according to claim 22 wherein the compound is selected from the group 
consisting of: 

(S)-2-Acetylamino-N-[(S)-2-[3-bromo-4-(1 ,1 ,4-trioxo-1 ,2,5-ttiiadiazolidin-2-yl)-phenyl]- 
1-(4-phenyl-butylcarbamoyl)-ethyQ-3-phenyl-propionamide; 

{S)-2-Benzenesulfony!amino-3-[3-bromo-4-(1 ,1 ,4-trioxo-1 ,2,5-tiiiadiazo«din-2-yl)- 
phenyri-N-(4-phenyI-butyl)-propionamide; and 

(S)-2-((S)-2-AcetyIamino-3-phenyl-propionylamino>3-'[3.bromo-4-(1 , 1 ,4-trioxo-1 ,2.5- 
thiadiazoIidin-2-yl)-phenyQ-N-pentyl-propionamide; 

or a pharmaceutically acceptable salt tiiereof; or a prodrug derivative thereof. 
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24. A method for the treatment and/or prevention of metabolic disorders mediated by 
insulin resistance in mammals which method comprises administering to a mammal in need 
thereof a therapeutically effective amount of a compound of claim 1 . 

25. A method for the treatment and/or prevention of atherosclerosis In mammals which 
method comprises administering to a mammal in need thereof a therapeutically effective 
amount of a compound of claim 1 in combination with a therapeutically effective amount of 
an HMG-CoA reductase inhibitor. 

26. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound of daim 1 In combination with one or more pharmaceutically acceptable carriers. 



27. A phamiaceutical composition comprising a therapeutically effective amount of a 
compound of claim 1 In combination with a therapeutically effective amount of Insulin, insulin 
derivative or mimetic, insulin secretagogue, insulinotropic sulfonylurea receptor ligand, 
2 Insulin sensitizer, biguanlde, alpha-glucosldase Inhibitor. GLP-1, GLP-1 analog or nrumetic, 

UJ DPP-IV Inhibitor, hypolipidemic agent, cholestyramine, fibrate, nicotinic acid, antl- 

Q 

a hypertensive agent, anti-ol>eslty agent, or aspirin. 



Q 

m 
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CYCLIC SULFAMIDE PgRIVATiVES AND METHO DS OF USE 
ABSTRACT OF THE DISCLOSURE 



Compounds of the formula 



2^ 



provide phamracological agents which are inhibitors of PTPases, in particular, the 
compounds of the present Invention inhibit PTP-1B, and thus may be employed for the 
treatment of condiCons assodated with PTPase activity. The compounds of the present 
invention may also be employed for Inhibition of other enzymes with a phosphotyrosine 
binding region sudi as the SH2 domain. Accordingly, the compounds of fonnula I may be 
^ employed for prevention or treatment of insulin resistance assodated with obesity, glucose 
P intolerance, diabetes mellitus, hypertension and isdiemic diseases of the large and small 
°P blood vessels. The compounds of the present invention may also be employed In the 

Q treatment, prevention or control of a number of conditions that accompany Type 2 diabetes, 

^ induding hyperlipidemla, hypertriglyceridemia, atherosclerosis, vascular restenosis, initable 

bowel syndrome, pancreatitis, adipose cell tumors and carcinomas such as liposarcoma, 
dyslipidemia, and other disorders where insulin resistance is indicated. In addition, the 
compounds of the present invention may be employed to treat or prevent cancer, 
osteoporosis, neurodegenerative and infectious diseases, and diseases Involving 
inflammation and the immune system. 
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